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Art. I.^^Bkgrapkicid Mmimr cf CamU Claude Lovib Bmu» 

TJOOLLKT^. 

JL HE name of M. BertMlet has been long known in every 
part of Europe, and cannot fail to ooeupy a high place among 
the distinguished chemists of the nineteenth century. He was 
bom at Taloire in Sai^oy, on the 9th December 1748, and, like 
his distinguished colleague M. La Grange, he was an Italian by 
bi^ as well as by education. After having taken his degree of 
Doctor of Medicine at the University of Turin, he went to Pa- 
ris, where he carried on the medical pn^ession with so much 
auccess, that he was nominated one of the Phyricians of the* 
Duke of Orleans, the uncle of the rrigning Soirereign. Not- 
withstanding the excellence of this appointment, he sems to 
liave devoted the greatest part of his time to^he study pf Che- 
mistry, which soon became his eiLclusive occupation. 

The brilliant disieoveries which had been made by Hack, 
Frieystley, Scheele, and Cavendish, formed the elements of that 
gi^^md revoluti(»i in chemistry, which was oomjdeted under the 
direction of Lavoisier. In this great wor]^ the French chemist 
was associated with Fourcroy and Berthollet, the one distin- 
guished by his eloquenoe and his powers of illustration, and {he 
other by his sagacity and his experimental acquirements. As 

* For some of the facts in this hasty and imperfect sketch* we hare been in* 
debted \o a short life of Count Berthollet, by M. Auger. 

VOL. IX. XO. 17. JULY 1828. A 
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2 Bicgraphicat^ Memoir ^ Count G. L. fierthollft. 

the limits of this notice will not permit us to analyse the various 
memoirs which Berthollet communicated to the Academy of 
Sciences and to the National Institute, we shall content our- 
selves with a general view of the discoveries which they contain. 

One of the earliest and most important subjectsto which Ber- 
thollet directed his attention, was the analysis of Ammonia, the 
nature and the proporitibfiibl th^ iAstiflM cf which he determined 
with a degree of accuracy which kter researches have-scarcely 
been able to improve. He resoked the pure gas into itv ele- 
Hients, Dy making it pass very slowly along an ignited porcelain 
tube, of a small diameter, — ^a method which has been more re- 
cently psactised by 6ay-Lussac. In finding ammonia in the 
preduels of animal suhatitnoes, he wils led to conader the pr^ 
sence of azote in organised bodies as the distinctive chameter of 
animality, and thus to make an important step in animal che- 
)qi)8t|iy« This valuabfe riiemoir tras publidied amoBg tKote of 
die Academy bf S^encea fev 1785 ^>. 

,Thi pboervatioBSi which Sehede had pufaGUied on the phisad 
4d^d, tedits Afferent eombiiuttions, though in every reipect fin^ 
^d iiiter^tingf werfe^ yet ihsulated and iiicompleie. M. Ber^ 
tMfet j^uiiied ike subjtcc with peculiav success, and reclig-i^ 
niiNKl in it ft (impound acid, in which oxygen did not exisL 
The <ie3it researches of oiir author related to the eomlMiiati<Miflr 
(^ ^illphur with hydrogen ; and though the new views wUch 
aiTQ&e out of this inquiry met with considerable oppodtion^ yet 
tftiey.iF^ce sobn universally adopted. 

. . jQbe ^ the most important discoveries by which M^ BertBol- 
iH is distinguiafaedy is that, of the aj^licaticm of the os^muriatic 
^^U> thdi pjgcfoseA of bleaching. Tl^ add iras discovered 
by. Sdieele^^fant its .pcopertiea were made known principally by 
th^ labburs bf oiir autbiur. The application of this add to the 
piirpo^ of blfeaching was discovered by Berthollet about the 

* In oonaeqtienee of Sir Uttiapjiiy Davy having stated it as hk opinion, thai 
oxygen was one of the constituents of ammonia, A. B. Berthollet, our auUior'a 
only son, aifterwards analysed this gas, and confirmed the results pieviously 6b« 
taihed by Us father. M. Berthollet sen. had found its composition to bq.7S.5 Ay- 
dtQg^n, aiid zT.5 azotb, whereas iiis son fbund the oxygen to be 7S,&y and the azote 
S4.& The oemoir of M; berthollet jun< was read to the Institute on the S4th 
March 1808. ' 
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ymt itsa Sdim ^Wn^^wmmts^ U Whirf» h^ sriid^ iMf fe- 
ci«i *^ ^'IM «dittlk0 l tcf octt 1^ ^KMb^shed caunlr jia«f Mr 
Waftt^ trko^hAifil^dlia^jr M^ tUfc itivpMiilMse of: tbe'^0co¥9ryr 
ii0d «ftM til^ dftervrtfltb netfiMtty npfified i(» in wlBte^% 60^ 
pieo^s df ekuh. Itl th» b^^nf of ths yuur 1788^ tome fo«r 
reigfAm ^liftptied ul dbttia la Bi^bmd a monofk^ df ^hi» Ya* 
Itiabfo ^POe^flU, but tKelr tfpplkslticnil far a piloiit Hfte f^abtod by 
Mr Watc^ and bjr Mr C(K>pir, a&d the I^tte Mr HeUry of Man^ 
chMi^r; Md til« two kit df thrae geirtkneii fbnned tli9 first. 
estaUlfri^td^im in whkh tlim great disorr^ was finlt a^ed cib^ 
a krg« sedei The gi^at fi0pit>T^iDei]t» m tUi procesa, which 
w«f« Mib8e(|Udmly iMd« bydur eonntryaMBf Mr TeanaRt<iC 
Glasgow, in combining iktt otyimmatie aoid Willi fime^ and in 
fwlkiifig it portable UMsteng Mlt^ bjr uiliting Aegsawith dry 
qtikklhM, hm^e ltiel^daB<xl the vAkky aad widely eJltoMl^ the 
utiii<y of Bmholtef i diiMVery. 

The eottoUflattms of the dxymdiiiHfe asid with thtf dkalies^ 
ttough eqttttlly ititei^eirtiiig ih tf sdlentifio poidt of view^ ha^e not 
y^ fettltd the ttuiite tis^ful appliostibiKl. Thi^ experimentg of 
Berthoikt on the dxide of amnioAlfietf gtid, node ua better 
aequ^mod with thin dteadfiil oompotind^ tboiig^ its effects are 
sdll Ies» fKghtful thm those of the fblmina&ig silver, which he 
diseorered soon after, and whiCih ^pknks vidlently, even by the 
perctisffion aeeafloned by k dtoj) tS water filling upon it. 

Iti the esauninatiRm all these compounds^ our author seons to 
have been led t6 those experiments^ by which* he has conferred, 
ofl the krt of dyeing As great a benefit aa thilt which he rendered 
to the kifldifed art of Ueaching. HithMo that branch of the 
udefui arts consisted of the most absurd rec^ptSf and was found^' 
ed upon the most ridioulons theories. Hellot, Maoqucer^ Ban- 
choft and Bergmati had indeed begun to rraovate the art of 
' dyeing. Mr Keir and Mr Bancroft appear to have been the 
^m who suggested the true theory of tnordants; but it is tOs 
BerthoUet tmdoubtedly ihat the oomjtiete establishment of the 
theory belongs. 

* The only «dvluiUiK^ wMch BerUufllet dsrivcd firom this great discoveiyy was 
a preaant of a bale oi cotton-sUUib kleached by hia processy which was sent to him 
by an Bnglish manufoctiuer. 'this fact is stated by M. Auger. It Is ^fiAMble 
that they were sent by Mr Watt. 
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4 Biographical Memoir of Count C. L. BerihoUet. 

Upon the death of Macqueer, BerthoUet succeeded hitm in 
the situation of superi!ntendant of the arts connected with che- 
mistry, and so zealously did he devote himself to the objects of 
this office, that almost all the papers which he inserted in the. 
" Memoirs qftfie Academy^ in the " Journal de Physique,"^ and 
in the <^ Armaies de Chiime^ relate principally toHthe promo- 
tion of the chemical arts. In the year 1791, he published his 
^' Elemens de Tart de Teiniurier^ in one vol. 8vo. ; i^d a se- 
cond edition of it, greatly improved and enlarged, was publish- 
ed in 1814, in 2 vols. 4to. This treatise has always been rer 
garded as a standard work, and, a^long with the practical processes* 
of the art, it contains the clearest theoretical views of the princi- 
ples upcm which these processes depend. 

In the year 1776, M. BerthoUet publish^ a separate work, 
entitled *^ Observaiione sur TAvrT" In 1780, when he was only . 
thirty-two years of age, he was admitted a member of the Aca- 
demy of Sciences* In 1789 he published a work under the title 
of " Precis d^une Theorie sur la Nature de FAciery su/r ses Pre^ 
parationsy'^ &c. In 179S, he was named one of the Commission- 
ers of the Mint.- In 1794 he was appointed a member of 
the Commission of Agriculture and the Arts ; and, about the 
same time, he was chosen Professor of Chemistry at the Poly- 
technic School, and also at the Normal School. At the esta^ 
blishment of the Institute in 1795, he held a prominent place in 
the list of this learned body ; and, in the same year, be pub- 
lished his ^^ Description de Bkmchissement des ToUes^ 

In consequence of the subjugation of Italy by the French 
arms, BerthoUet and Monge were appointed deputies by the 
Directory, to select those objects of the arts and sciences which 
ought to be transferred to Paris. In the execution of this task. 
General Bonaparte became acquainted with their zeal and 
knowledge ; and such was the high opinion which he formed of 
them|r that he induced them to accompany him, in 1798, in his . 
unfortunate expedition to Egypt. In that country they distin- 
gubhed themselves by their zeal in reUeving the wants of the 
French army, and by their activity as the leading members of 
the Institute which Bonaparte had established at Cairo. 

Upon their return to France, in 1799, with Bonaparte, they 
were both honoured by the First Consul with the rank of 



Digitized by 



Google 



Biogmphical Memdir of Count C. L. Berthollet. 6 

tnembers of the Conservative Senate, and each of them was af- 
terwards provided with a senatorerie. 

When the French throne was re-occupied by its Intimate 
Sovereign in 1814, Louis XVIII. appointed Berthollet a mem- 
ber of the Chamber of Peers ; and, from attachment, no doubt, 
to the Bourbon Family, he took no part in the Chamb^ which 
Bonaparte had organised, after his return from Elba. 

A short time after he returned from IJgypt, M. Berthollet took 
up his residence at Arcueil, a village about three miles south of 
Paris^ where he pursued, in peaceful seclusion, those fine re- 
searches which adorned the close of his philosophical career. 
■ The results of these labours were given in his " Recherches 
8ur Us Lois de TAffiniti^ which appeared in 1801, and in his 
** Esaai de Staiique Chimique^ which was published in 1808, 
in 9, vols. 8vo *. 

While our author was thus extending the boundaries of che^ 
tnistry, by his own immediate labours, hi^ rank in society, and 
his means of liberality, enabled him to become an active patron 
of scientific men. At the village of Arcueil, distinguished as 
the residence of that illustrious individual the Marquis Laplace, 
Berthollet established, in 1806, the Society of Arcueii, which 
m^t in his own house, where he fohned a cabinet of physical 
instruments for the use of its members. This Society consbted 
of the Marquis Laplace, Count Berthollet, M. Biot, M. Hum- 
boldt, M; Thenard, M. Decandolle, M. CoUet-Descostils^ A. B. 
Berthollet, and Malus. They have published three volumes ci 
their Memoirs, entided " MSmoires de Physique et de CMmie 
de la Sockti ^ Arcueil^ the first of which appeared in 1807, the 
second in 1809, and the third in 1817. At the meetings of this 
Society, which took place every fifteen days, new and interestitig 
experiments were repeated, memoirs upon different subjectis were 
read by the members, and each of them was charged wiUi the per- 
usal of several journals or works, connected with the particular 

* Beridis the works now mentioned, BerthoUet translated <« KvrmaiC9 Bmom im 
PUngiMton^** and added notes, in whidi he controverted the opinions of the BlngUdi 
chemist. He was the author also of a preliminary dissertation and notes, which ac« 
companied RlflTault's translation of " Dr Tkam9on*9 Syatem of CkemUiry^*^ which 
of^Mttred at Paris in 1808. 
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6 Shgm^ikalM^mmr^' Covii^t^.'.iU fi^rtbrfirt. 

'(KiMBfiejwKich hftjeiilfaAt^d* M^ ^n^)«prt ppOH t)v^|i^ wor^s 
was communicated to theJIoriety. *^ C?J»i q>>i>wn§vi'' SjSiys 
vBMth#et;biin6eIf,^]e {gr^^iet d« lioroifr (^^ fsuaion, y tmuve, 
en^voflfraot approcher Ikdgiil) d^ 3» OVrri^^, lil li^9^ ^^fsic^n 
.die ooi)jail)tt0r (par 0ettep^n$fi^« wi^ pi*ogrQ^ de» ^vem^ wx- 
quelleB it iSe^t d^voue, iHsaucoop fdas effi$;§^Q9^i|t qn^il ygu- 
roit pu leiaif^ par las tmvatix.qti^il |)^at encone Be prpio^^ 
4e contkiuer.*^ 

iShis iateFesting assoioiatioOy k^pt tog0d3er for ^ while by the 

amiable veharapter, and the emnent talent? pf it# fpu^d^r. s^eips 

to have speedily .declined, and probably pwii^d its 4^1eQ$i<Ha to 

otfaati[«eadful £i^ent, which deprived BerthoU^ pf hi$ only ^qn, 

•and the JUBSpdation'of one pf its mostemini^t. liiembers. Th^ 

^eath of A. 8. BerthoUet, by hh o^n ha^ds? ^pld vPPt fyid to 

throw a shade over an institution so closely associate w],tb his/pf- 

flicted fiomily. The ii¥rit«r<if this h^ty sketch hflaJ {\m high ^tis- 

Jsfitip^ 4)f aieetiflgwith Coimt B^rlh^U^t, ^ tfc^ ^oa^try-hoi^s^ pf 

rhis fnendandineigjbbowr the Miirqivs L#pl^4^ ^ Ar^^^]l9 a^ vill 

.«ever£ii^ the i^teUigetice aod imng^ty Qf tlj^sioteis^^MDg mf^. 

.T^ :late ^elefarfited Mr Watt, with wb<W be k^t ^pi£ oopsl;a;t)t 

intercpurse, «ri^rtainfid for hi^pfll «b^ purest fti^ndship^ ^d vre 

ihav6 often listened with delight to^tb^ «e^t^P^t^ pf fQiSp^t §iffA 

jiffeiilion idiioh he always expressed % tb^ Fteqdi ckisp^t 

At the ^vanced ,age of sev^utgrrfcyr, tbis^mijiwt m^n suf- 
fered inuch ffcom a huiriber of bwts, .followed by W ab^^$s 
43£ unoominoa mo^ituda, which oeca^ipned' great v$u^i:i|ig. 
A fever, howfi^^ which ensi*^ carrjfid bim oSy afli«r three 
jday^ jcontmuiHice, m ike 6th NoveSmber IS$8, l^e wwe ye?|r 
.in whieh &e Sciences wer^ depriy^d of ,Hfa:scb<§il, flaiiy, ^d 
;P0kimbre. M, fierthoUet kft hehiiad hm an Aged ^dov, wbo 
had de¥pted her U& to. ep^uire t^^ b^ppmi^fs and traf^uillity of 
^F husband. 

Althoygh M. Berthotiet h^ dedieatod im life tp ^i^ice, yi^t 
he had a great taste for lit^^ure, smd, like his friend Mr Watt, 
-he -perused the principal iitero^y works of the day.' Promliis 
ejtflylife h^ had a great passion for flieatrical .amusement*, 
which qpxiti»ue4 tP ftfford hi|^ pleasure, even iji his latest years. 
.M. BerthoUet was a member of most of the 9<^ei»tiSc 4n$titutk^ 
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JcanM of Captaia Ho^gsoa's J<wm^ to the Jkmta. ^ 

:of EuiDfxey wlio ware proud to ennd s^jcb 4 xuune in thel^ of 
tfaar moibeis. We look forward; wt^ high BxpaBtktMOMy ia the 
memoir oT his life^ Jvhtch may soon be (uqiecled fioia the d^ 
quetit pen of Bbood Cuvicr* 



AxT, Il.*^4ccwnf ^ Captaip ^wgsoh's Jourmy to ffm 
noiriijbrvie^ fig Ae ikemnqfjlqt Sprif^s*. 

X SHALL Dow-proceed to give some account of tl^e course qf 
the river JtmrnOj withm the mountain^ and of iu spring at /uvfr 
if9#ri| which I ^Iso visited this year. In the m^ps p^ifihed 
ten y^u*s ngo^ the Jumna is laid down as haying a v^ long 
cpurse from the latitude of 84^^ It was not known, nn^ ^ 
year 1S14^, tliat the JwmiOy properly so called, was a coippfi^ 
tively small river.ahove its junction with the Tovt^ in th^ tHm^ 
and I believe the existence of the latter river, tboyigh ;fp% 
treble the i^e of the Jumna^ was unknown to ^uippe^s* 

^' The junction of Uie Tonae and Jumna t^^ pl^^e %t tbe 
NW. end of the mn valley, in Lat 30" ^Q'^whisre i}sm Wj^B 
river loses its name in that of the small ^e, ^n^ tib^. Mniied 
stream is called Xk^eJufAm. The cour^ of the Jt^^^tM ficom 
Jmr^notrh which is ip. Lat. dO° 59% is g^eiully u^a^ SO* 
west. It is for4able above the conflu^ice, but the Tqgk9^ ^b 
npt. Not having yet viMted the sources of the Ton^f^ I ai|i 
not certain whether it rises within the HimaUoftty a^ t|i)e JETi^tji- 
raihi does^ or at jits SW-> or e^cterior base, like thie J^^fg^; \)^ 
the latter I believe to be the case* I apprehend UmO; thn^ 
coninderable streams, which, like the «/tintfia, originate fr<Hn tb^ 
south faces of the Himalaya^ in the di^cts of B<vfa^ he^M^fh 
wariy and Deodara Kowarra, ym to form ^e Tod^i wd ^it 
receives a considerable accession of water from the P^abe^ riv^, 
which I imagine to be equal in size to ^ny of the; th^^ ^^y^ 
mentioned feeders. Respecting them, I havie ^t present pnly 
native infcnrmation ia guide me, but of the Paber I cfin sp^ 
^h more confidence; for, when in June 1816, I penetrated 

* Abridged from the Asiatic JResearckcs, roU xiv« p. 138, 
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8 Account of Captain Hodgson's Journey to Ike 

withm the Himalaya^ by the course of the Setlg^ I found that 
• the north bases of many of the snowy peaks, seen from the 
plains of Hmcbtstanj were wa^ed by that river ; its course, in 
the povince of Kunaur, in Lat. SI** SI', and Longi 78* 1*, 
being from east S5 S. to ^ to to the N. of west. In this post- 
tion, the Seilej is bounded both to the N. and S. by high and 
rugged snowy mountains, from which many torrents descend, 
and increase its bulk. Leaving the left bank, and bed of tlie 
river, I ascended ttie Isnowy range^ of which it witeh^ the north 
base, and crossed over it on the Slst June 1816, at 40 minutes 
past 11 o'clock in the forenoon, during a heavy fell of snow, 
bding the first European ^ho effected a passage over the grand 
Him&laya ridge in that direction. 

*' On surmoiiiiting the crest of the pass, I found that the IH- 

dravatt river, which is a principal brtoch of the PcHxr^ origi- 

'nated from the snows, on which I descended, on the SW., or 

-hither side of the ridge ; and I foUowed its channel to the place 

where it joins the Paber^ which riv^ must have r^ beginning, 

in like manner, on the same side of the ridge, as I was hifbrined 

by the people^ of the country it had, and I am nearly certain it 

is the case ; and it is most pr6bable, thstt all the streams which 

'form the Tonse^ do, in like manner, descend from the soudr- 

west side of the fronting snowy range, the north-east basfe df 

which is washed by the Setlej^ as above mentioned. 

*^ The route from the confluence of the Jurfina with thfe 
Tonacy in the 2>6n, is thus : — ^to Cafoi four miles,— a large til- 
lage immediately within the mountain of Jav/nsar, of which dis- 
- trict it is esteemed the capital. It is situated between two high 
and steep mountains, and on the Ornla^ a small river which joins 
the Jumika. Calsi is a place of some little trade, as the people 
of the neighbouring mountains bring to it their productions, and 
exchai^ them for cash to pay their rents; and a very small 
quiahtity bf the produce of the plains. On the march, the 
Jumna is forded above its confluence with the Tome, Car- 
riage cattle may gb to Cuhi, but further within the mountaitis 
every article is carried on men"*s backs: Latitude of Cabi 
SOP 81' 24". 

« Cald to Bairat JFbrf.— Total distance 24,511 paces. 6000 
paces of exceedingly steep ascent of the ifnountain, on the left bank 
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\of the Or/ifo;-^S6()0 edsier, to the village of Khuny on tHe 
ridge ; remainder, along the mountain's side, with occasibnal as- 
cents and descents, to the foot of the peak of Biraty which rises 
oonically above the ridge ;^^i800 paces of the steep ascent up 
it to the fort, which is a small double inclosure. It was aban- 
doned by the Gorc*ha garrison, on the approach of a force un- 
der Colonel Carpenter. 

** The hei^t of Birc^ above Seharanpur, (which is visible 
from it), is' 6508 feet ; it commands a nobte view of the snowy 

. mountains, and the various intermediate ranges, as well as of 
die D4in valley, and the plains on both indes of the Jumna. 

" Invalids fix>m the plains, requiring a change of climate, may 
find it at Birai. In the winter, the fort is almost buried in 
snow, which remains in shady places, and on the nortberii side 
of the peak, till the be^nning of April ; but snoiv seldom falls 
latel* tbdn the last week of March, at which season, while I was 
in the fort, there was a shower which covered the ground to the 
depth of S inches : the peak is a bare slaty rock, with some 

' quartz intermixed. 

« a9#A Mhrch 1817.— Blra^ to Murlanff.— Total distance 

'4 miles 6 lurloi^.<— 2 milei^ 5 furiongs, narrow path along the 
mountiun's side, then a steep descent of 2 ihiles 1 furlong to Jfur^ 

' langy a small village in a glen, on the SUgod rivtdet, which falls 
into the JumnOf three miles to the east, ^o grain here. Lat. 
0b8ierved 80° 9& 69'. Thermometer at noon 78^ It was yester- 
day, at noon, at Biraty 50®. 

" 30IA March. — Murlang to Cofha. — Total distance 9 miles 

*$ furlongs. Proceed %\ mil^ down the bed of the SUgad to 
the Jimna^ — then leave it, and cross a ridge, and go up the 

' bed of the Jumna tb the confluence of the Cunti river, Whidi 
joins it from the Keinach peak to the west. That river is about 
60 feet wide, and 1} and 2 feet deep. T^he Jumna is 90 feet 
Wide,'^ to 5 feet deep, rapidj and not fordable. The rest of 
the path is a long ascent of the mountain, above the right bank 

* of the Jun^na tb Cafha, a villi^ of teh houses, above 3000 feet 
above the level of the river. A fiitiguing mardi,— heaVy rain. 
—No grain here. 

" 81^ March.^eoeha to Lacka Mandal.— Total distance 
8 miles 7 fiirlongs.— For 6 miles 7 furlongs, the path lies gene- 
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rally along the side of the inaufOain, with oocwucHaal atrdog 
ascents and descents; ,1 mile 5 furlongs of very steqp descent 
into a dell^ the rest lighter descent^ flat and ascent firood a rivu- 
let t6 JjdKha Maifdal^ on the right bank of the Jumma^ and 
^hout 300 feet abov^ it, 

^< JjjXha Mamdal is a place of some odebrity» in Hindu 
story, as having been one of the temporary residences of the 
PanduA ; and tradition says, that fiurmerly there waa a great 
number of statues and temples here ; but \ imf^gbe' the greater 
part to have been buried by the slip of the^de pf the mountfKiii) 
at the foot of which it is ^tuated. Several pieces of QomiQ^ 
entablatures, and other ornamental fragments of buildings, are 
seen projecting above the soil, which buries the lem^der ; tb^y 
are of black stone, and the carving of the ornaments is very jreU 
executed. There are also two statues of !3him and Ajum^yoi 
the size of life, which are half buried in the soi) ; ai^dapri^di^U 
ous number of smajU. idols are deposited in a little ten^I^ whi()h 
is the o^y one now remaining, and which does p9t appear to.be 
of any remote antiquity. The ignorant BroJmaf^ awM give 
no account of the builder ; he dedared, as they all .do^ when 
cpnsulted on such subjects, that it is n9t of hunrun workmaiu 
dbiip^ but was built by Bhim^ countless age^ ago. 

<< It does pot appear that pilgrims now r^sqrt here; the 
place is nearly desolate ; it is surrounded by high rocky peaks» 
and may h^ye been chosen as a fit seat for gloomy imd nednse 
superstition. 

« Within the ten^ple, there is a laig^ slab of blue st9ne, in- 
scribed with Hindu characters; I <Jeaned it, and took off a 1^ 
versed impresaon, 9» well as circumstances would alloWf apd «f»t 
it IQ Cobnel Mackenssie« Lat. of Lak'ha Mmdal SO" 43' 84'' 

<* Lak'ha MandcU to Benca^l-^DiBia^ce 3 mile^ S furlpi^. 
Grafdual descent 1^ miles to the JRkuar river, which i| ^ 
boundary betwcten SirmoTf and the Rewaefa, dia^t of Qpff^mlL 
It has a course of about 10 ,mil^ from the N W*» apid ym^ the 
Jyanm h^^* ^vom the river, ;^ very sl^rong ^i§c^t of .1| mije 
MP the moun^in, to a crc3t called Gindi^ G/idt; ihi^^e ^^bUq^iliig 
to Sancatdij a village of twenty houses, with a^empleirrit^ ^ on 
the mountmn's side, and about 3000 feet above the Jumna, 
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:AIo grain. tp b0 bad here, -^ at otli^plwee^ I plante4 ppta- 
|x)Qs, lUwy lireftther ;<'-^a latitude, 

5^ 8d v^firj; lS17,*^^ancai4fi Pd^Uir— Total 4ist|uiQe 
.1 1 miles 1 furlong by fh» wfau^ ; m P9c^ 83,109.--^Tp tlie JM 
of the Jumna 3 miles 3 furlopgs, oiostly obliqu^ descent, though 
fileep in spme places above die Hg^t bank of the river. Her^ 
are very high and $tmp pffecipiQes, ftom which Jaijge blopk& of 
^anite have fallen ioto the bed of the nyfr, which forc^ it^ 
way thixnigh aad over thoee ab^UrucjlicHis with , much violepce 
and noise. iUler passing over the rppks by the riFer idde for 
half a mile, we leave it, and dimb the right bank, by an exr 
ceeding steep ascent, to the Tocni Qhaifiy which overhang the 
stream, and is about 1000 f^t aJ^ve it Hepce, descend a jgiile 
to the CaawnMa river; cro^s it on trucks of tisees laid £|crass, a 
Mle abov43 its ^unetiw with the Jwrnffuif 

The CamaiMa is the largest river iffaich the Jvmna receives 
above the confluence of the Toa,^; its course is firom N. W 
west, down the Bima Sf^M district, whichisAsniall vaUey,jnd 
ia rqmrted to be in some pkiises umle wide, but it is now over? 
run iriih Junghs^ full of ynld beasta. The C^nuflMay now 
fivoUeuby the naii» isftboat 70 feat wide, and %l feet deep^ and 
very rai^. Immediafely on cro^ng it, the oountiy i^ th? 
Jumna assumes a m(»« plea^ng ifipearapi^; the mountains 
which bound it, though very lofty, do not rise so abruptly, au4 
several small villages are seen (ai th^ lower slopes. On the 
right bank of the river» there is a slip of level ground 800 to 500 
yards wide. The sumimts of the- HKHiintiiins 9f^ mvef/A by 
ffidars and other pioesi and thas^pw yet hes on th^m^ Fjtc^ 
ceed by the river side to Pmut^^ viUage pf tweutj hpusps, 
(deasantly ^tuated aibout 400 &e^ al^ve the Jwama* - The 
manch was long and fatiguing^ as it rajtfjiad th^ whole way ; the 
loaded people did not amve till af)ar dark. At this village, \ 
got su{^ies of goaia. Tb^ cwntrir I have passed through 
from CalA is-Ueftrly deserted, oq afWUHt of famine^ caused b^y 
the crops of last year haviug beau d^afxoy ed by the hajil^ in Oc- 
teher. Awan 9f this ci))9uuist9me»» I Wi^e brought grain with 
«ue from Cdbk^ and sutuusted my followers with it ^Latitude 
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«« &th April 1817.— Pattni^ to Gfm.— Total distance 7 nules 
i^ furlong — %\ miles parallel to the Jumna^ and d^end td its 
bed, where the stream from the Banaul glen jbins it. Leave 
the Jumna^ and proceed three miles NW. up the Scmatti river. 
Then ascend the south face of the mountain to Gira^ a village 
of ten large houses pleasantly situated, and sheltered from the 
northern blasts. This district of Bcmatd is about seven miles 
in length ; the N W. end is closed by a high tocky mountain, 
Vhere the stream arises which waters th^ bottom of the glen.— 
Several villages are seen placed in advantageous situations on 
the sides of the mountains, the soil of which is fertile ; wood, 
water, and grain are abundant. 

•* As I learnt that much snow yet remained on my route for- 
ward, I halted here some days to ^ve it time to melt, and to 
refresh my people, who were harassed by the journey from Cci^ 
for it had rained every day, and they had been sparingly and 
ill f6d, and also to take the rates of my chronometers. 

« \2th April 18l7.-^G«ra to Thdnno.—T(^ distance 8 
miles. Down the N. side of the glen, and pass through the vil^ 
lages of Bis&t and D6vali, to I^aMAty a krge village, 4 miles 6 
furlongs. Proceed |)arallel to the Jumna, but above it 1 mile 
6 furlongs, and descend to the Badal river, which comes from 
a glen ^milar to that of Bandly but is longer, and contains more 
and larger villages. 

" The river joins the Jumna here ; it comes from the C^dira 
Cantaj a large mountain covered with (Stiow, and its course is 
from N. 15° west; breadth Hbdut 40 feet, depth 1| and S feet. 
Proceed 1| miles further to TMmio, a small village, 4fOO feet 
above the right bank of th^ Jumna. 

" The road to-day chiefly on a gradual descent ; path good 
and pleasant. The Jumnotri snfowy peaks, seen up the river^ 
have a noble appearance ; the eastern peak bears 6©* 17' NE. ;— i. 
its altitude »* 16'. Thanno appears to be 4083 feet above the 
level of Seharampur. Latitude observed 80^ 49' \1t!\ 

*« \%th April 1817. — TMnno to Catnaur.—Toisl distance 4 

hiiles S furlongs. Steep descent to the Jvmna, and dross it on 

, a sa/ngha, which consists -of three small spars and some twigs 

bound together, and laid across in the manner of a hurdle.-^ 

The sarhgha is in two portions, being laid from rock to rock ; 
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ope is nine paces in lengthy and the olher aev^, the breadth of. 
fhe river b^ng about 40 feet; bvit it U deep^ being confined be- 
twe^ the rocks, through which It faUs Uke a cataract The 
water nearly touches the bridge^ which is a bad one. Some of 
my goats fell through it, and were drowned. Above this place 
the bed of the Jumna is much inclined; the stream bounds 
from rock to rock, and, for the most part, is a series of small 
ca^amcts. 

*^ A mile beyond the Safigha, cross the SUbeij a small river 
from the glen of .that name, and proceed to Catnaur^ a small 
village 500 feet above the left bank of the Jumna : up the SiBni 
glen is a convenient pass oyer the ridge which separates the 
Ganges axidjumria. 

^' The patli to-day ichiefly ascent and descent, and very rough 
and steep in most, places ; and hence, fprward, th.e features of the 
mountains bear a harsher appearance,, there being generally mu-^ 
ral precipices rising from the bed of the Jumna to the height of 
1500 to 2000 feet, dther on pne side or the other. The sum-, 
mits of th^ mountains all round are deep in snow. A stream 
from a peak called DaUja Cureu, joins the. Jumna here, from 
theSE. Latitude observed, SO'Sr 85^. 

^^ As no grain was to be had here, I was obliged to maidi, 
in the afternoon, to a very large village called /VUt, situate up a 
wild glen ; this was a good deal out of my route. The inhdbi^ 
tants oi PUi^ and the neighboyring villages, have been noted for 
a rebellious spirit against both the Gur^hwa and Gordha govern-* 
ments, They h^d cut off seyf ral parties of the Rafale troops^ 
and surprised and destroyed a complete company of Gorc^kas^ 
se¥§iral years ago, for which they werp punished by a force sent 
against them, imd^ the brave c^ief ffhacH T^hdpa. On my 
arrivlJ, they refused to sell me supplies, and I expected to have 
had trouble. However, towards evening, we came to a better 
understandings and. I gpt abundance of grain. The village con- 
asts of about fifty large houses ; the inh^ilntants are stout and 
hard featured, and the women generally have light complexicms, 
and agreeable copntenances. In the mpining, I went dpwn the 
glen 1| miles, and then along ^he ri^t bank of the/^mna, but 
high above it, by a difficult and vpry unpleasant pathway over^ 
hanging it In one> place, I was pbliged to go with great caut 
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tidn, Md b^ footed^ fbt k M^ (^ w<ytflci ht Mdt. The {M^ 
a{^^ dft the 6|y{tosh2e idd« 4if the river dd^ quite f^eirpetidieiikr^ 
Md on tMd, dx^eeditigly i^te^pL Altet pdiAng the worst pBdt^ 
d6&(Md to Ofka: Ghidf-, a bamlet o# three hut6 oiily, k a diioid 
rfttiatioM, at the foot at !(teep and kfty clitf8,«i-«the rocks hurled 
fitfffl whl&, by th^ earthquake of 1808, buried ft small fort and 
T^iUflgie, whidh dnee stood here :^^readf ul mementos are seen itf 
these mountains of the effects of that catastrophe. Under Cffka 
Gvrt^ a stream falls iiito the Jwnna^ and several catatects are 
seen falling tttliong the scirroUndhig predpices. There are some 
hot ^rings at the bed of the Jumna, which is 400 feet below the 
hamlet. liatitude observed, iOP &4f iT. 

<< IBth April 1817.--Qf/ia Gwr to £^9t4.— total. distance 
4 miles 6 fbrlong^— Iti paces 9I98I& 2655 paces akmg the 
mountain^H side, and descent to the Jumna. Cross it on a 
sangha of two small spars. ltd length 90 feet, breadth about 
d| feet The river rushes with great violence under the sangha, 
and nearly touches it. The general breadth of the stream is 
greater, but it is here confined between tn^o rocks« ISOO pecef^ 
by the iiiiu*^n of the river ; the rest, for the most part, ascent, 
and, in some places, very steep and rugged. 

^ Rank Is a smaH VlllUge c^ 15 houte% about 800 feet above 
Ae left bank df the river, otl the slope of the liiountain ;-^tbe 
genehd lower line of silow on it does not appear to be more than 
10D& fe«l ftb^e the village. The oppoate baiik 6f the river iai 
ecntipoiied of ydlo\^ granite predpices, rising mtirally ftom the 
Ktream to the height of abdut 2600 fedt, of more. The courses 
of the rodk are dii^posed almost horizontally, as high as 1000 feet 
idbove die river ; but, tc^atdl^ the summits, they app^Kr to in« 
dine U an angle of about 95% the apex bdng to the south-west 
HetfVy stohiis of bail mid thunder. 

•< im AprU 1817. ^RAni to JSaTm^d. -- Distance 7899 
paces. AiM^ttts and dei^ceuts to the small village of SM, 91^ 
ptti^; 684 plU5eS fUrther descent to the BurhA Gtmga river, 
wfaidi has a cdtir^of about Smiled frntn the snbWs to the right; 
it is in two streams, ^abh 8 paces wide, and 18 inches deep, alid 
jtdilscthe Jimh/^ ; 1480 pac^ c^ iet^jeediligly l^teep asceni ; the 
remainder, assents fttid deseetits, and difficult road. Cross the 
/Mtmi ittK a sA&ghft, and also the Bannisa rivi^r, which is iibout 
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tmH&tia «f itt ftie, laid jdiaft it here. AteettI to Bmi^dMy & 
fittaBTiUii^ «t the fodt <^a rofeky itiou&taali, a M from whldi» 
liiM; jFt»tr, dtedtfoyed half the viUi^e. Aagle of altitode of the 
iM«tiIt«hi 40^60". Among the-cBirs, and on the summit, I ob^ 
served, with a tdescope, many <^ a species of animal, peculiar to 
these derated regions: it is called Pheitf and, as a mountaineer 
in my servioe succeeded, after many toilsome chaces, in shooting 
one of them, I can g^ve a description of its dimenaoos. 

Ft. Iih 

I^ei]«th,frQmttetiportteiiotstottdorttetdl|ttekQgUi1 ^ ^ 

oftlieikcebeiiiglliiicheSfandorthetaaaiiichMb i 
Height from duwldcr to toe, • - • 8 Si 

Girth at the chesty - • • • S Hi 

Ditto at the toinf, . « • • S 4 

Lci^^orthehairattbidhotdd«31iidiMt lnt> on. the othof pacta 
oftfaebodjyitiiahort. 

^ I jneserved the skin and the bones of the head and horns, 
a$d pMsented them to the Most Nofafe the Governor General^ 
"wbOf I bdieTe, sent them to Sir Joaefh Banks. 

^ The fiux of the animal^ whidi was a male, resembles that 
of the Nil Goo. The horns are large, the lower part of theoi 
stands nearly erect from the fbcehead, but the upper half bends 
backwanL ThehoofiiaveGbven. The colour is thltt of aicamdic^ 
Ikn, and the kmg hair about the shoulders and neck somewhat 
resembles a lion^s ma&& The.flesh appeared coarse, and an un*^ 
pleasant mud^y smell exhaled from it The Hindustanis Mrould 
not touch it, but the Gorc*ha sipahts^ and mountainear Cooiks^ 
ate it with avidity. . It is remaricaUe that those people Inll not 
eat mutton. The PhAr is a gregarious animal, and ^qpears to 
sidisist cm the short herbage at the edge of the snow,«— The 
chaee pf it, in its haunts on the cliffs and precipices, is most HS^ 
fieuit isnd dangetous ; but, in the depth of winter^ when the 
SHOW driv^ Hxern down to the riUages^ the people hunt and kill 
them more easily* 

^ In . tins nei|rhbouihoodj sprii^ d^ hot water iu«e very Ov^ 
merous ; they «re deoi billibhng upamoi^ the rocks in varioufK 
^aces near th^ rivers. Tb^ heeit of the watet is toc^ great to 
hear the hand in it ibr many moibents ; but, having brok^ my 
longrsealed thfarmometeji^i I icould not ascertain its precise t&ca^ 
perature. The water has little^ if ai^.tai^te* About half a 
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iBile dboveits junetion with the JumnOythe BiBmnasa rnrcf &lk. 
from a preeipke ijt ydlow and rose odoured graoite, of 80 W 
90 feet high, in a nMe cascade. The breadth of the Mieam in 
about 15 feel, aiMl it &Us into a deep basb, which it baa wom 
in the rock, with much noise. 

<^ This stieam is caused by the mdting of th^ snows cp thf; 
haghts above. 

^^ From the TiUage, two of the Junnudri peaks Bppemr towea^ 
ing above the ckiuds, with sublime effect. Angle of altitude^ 
{tak&i by reflection in morury), of the east peak 15"* S4f %5\ 
ofthewestinor W. 

'' lOdi April 1817.— AutfUMO, situated in Lc»ig. 5^ IS' 4T, 
Lat.SO'fiSay, 

«< 17th Apil, ISll. —Bamuua to CursaiL—ThawoamUar at 
sunrise S8°. 

^ Descend to the Junma, and crass it on a plank 12^ feet 
liMig, and agam on a plank of 10 feet ;— depth of the water S| 
feeL Beds ol fiooen snow extond to the margok of the stream. 
A most laborious and steep ascent of G75 paces, iriieDce wegi». 
dually descend, aiMl cross the Jumma on a small Sam^UL^ 
wfaoe it vxsk^& the Imuri rivulet from the snow, whence it ori- 
^nates, about 1^ mile to the end. It is less dian the J umn n, 
wfaidiisnowieducedtotherankofarivuleL Stmig ascent to 
the liver «^ Cwnofi. Total distance 4978 paces. 

^ The village of Ctfrsoli contains about 25 substantial houses, 
and is situated at the immediste feet of the Jwrnmatri saowy 
peaks; but they are not visiUe, as the near and steq> part of the 
bttse obstructs the view. The situation of Cursofi is very pe- 
culiar, and one wiU hardly suf^pose that pec^le flhouU choose to 
five in such aremoteandooU place. It is the hoter end of April, 
and yet, daily slight showers of snow ftll, and the remains of 
drifts yet lie in shaded places in the vilkge. By the rides of 
tbe Imri and JummOy there are several spots of flat ground, on 
winch the ^«i^ii ^^tite cultivate gnun enou^ for thrir subsists 
enoe. To the west, north, and east, this little secluded place is 
bcNHidedl^thekrffyt^iisoftheJfiaMlayai and to the sooth, 
it B Adtsied by a mountain, the north £Me of whidi is not so 
sleep, and it is ckithed with trees. AllthoseareatpresHitdeqp^ 
in snow, which mcfaes down to the levd of the two stroasas ; — 
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yet I found the place by no means an uncomfiirtable abode, for 
tbe heights near it shelter it from the violence of the windk. 
'^Tbe sun is pleasantly warm in the middle of the day, and the 
p wgtess of T^etation is rapid, in proportion to the length of 
the winter. The rocky and snowy defile called the Jumnoirij 
where the /tcfima originates^ is seen in the direction of N. 48^ 
east Distant 8 mil€& Latitude of CtirsaK 80" 67' 19''.'' 

On the Slst April, Captain Hodgson went from Cursali to 
Jomnolri, a distance of ft miles 7 furlongs. He ascended, at 
Bhairo^Thati, the steepest ascent he ever met with, by cutting 
steps in the snow with spades. He dien descended a steep 
path, by st^ cut in the snow, to the Jumna, where a cascade 
of the stream cuts through the snow, and falls from a rock 
about 50 feet high. Excepting where the stream is viable for 
a few yards, through a hole in the snow, the snow4)ed is about 
' 100 yards wide, and bounded by high precipices, from which 
ihasses of rock of 40 feet in length have recently fallen. 

^^ At Jumnoirij tbe snow, which covers and conceals the stream, 
is about 60 yards wide, and is bounded to the right and left by 
mund predpioes of granite ; it is 40 feet 5^ inches thick, and 
has fallen from the precipices above. In front, at the distance 
of 'about.500 yards, part of the base of the great Junmotri 
mouBtmn rises abruptly, cnsed in snow and ice, and shutting up 
and totally terminating the head of this defile, in which the 
Junma originates. I was able to measure the thickness of the 
bed of »iow over the stream very exactly, by means of a plumb 
line let down through one of the holes in it, which are caused 
by the steam of a great number of boiling ^rings which are at 
the border of the Jumna. The snow is very solid, and hard 
froisen ; but we found means to descend through it to the Junrna^ 
by an eKj[;^ing]y stieep and narrow dark hole made by the 
steam^ and wiuiessed a very extra(»dinary scene, for which I 
was indebted to the eariiness of the season, and the unusual quan* 
tity of snow which has fallen this year. When I got footing at 
the stream, (here only a large pace \ride), it was some time be- 
fore I could discern any thing, on account of the darkness of tbe 
place, made more so by the thick steam ; but baving some white 
lights with me, I fi]^;tbem, and, by their glare, was able to scf 
yoL. IX. NO. 17. JULY 1828. b 
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and admire tte curious domes of snow over.heiEid; these are 
caused by the hot steam melting the snoW over it. Some of 
these excavatbns are rery spacious, resemblii^ vaulted roo6 of 
raarUe ; and the snow, as it melts, falls in showers, like- heavy 
ram, to the stream which appears to owe its origin in » great 
measure t^these supplies. Having only a short-scaled thermo- 
meter with me,. I could not ascertain the precise heat of Ae 

^ spring, but it was too hot to keep the finger in it for more than 
two seconds, and must be near the boiling pmnt Rice boiled 

^ in it but imperfectly. The range of springs is very extensive, 
hut I ccmld not visit them all,^ as the r6st are in dark recesses 
and snow caverns. The water of them rises up with great 
ebullition through crevices of the granite rock, and deposits a 
ferruginous sediment^ of which I collected some. It is tasteless, 
and I did not perceive any peculiar smell. Hot springs are 
fteqnent in the Himalaya : perhaps they may be a proviaon of 
nature, to ensure a supply rf water to the heads of the rivers in 
^winter season, when the sun can have little or no power of 
melting the snows in those deep defiles. 

'^ From near this fiace, the line of the course of the Jumnaia 
perceptible downward to near LaK'ha JUandal, and is £fi^ 40" 
S; W. From the place called Bhairo Ghk&^ die bed of the river 
is overlaid with snow to the depth of from 15 to 40 feet, except 
at t>Be or two places^ where it shews itself through deep holes ifi 
the snow. 

^^ The snow bed is bounded to the right and left by mural pre- 
cipices of light coloured granite. On some ledges there \s a 
sprinkling of soil,^ where the BThojpaitra bushes grow. The ^id 
of this dell or defile is closed, as before observed, by part of the 
base of the great snowy mountain of Jumnotriy and whidi is 
viable from the {dains. The altitude of the part of the moun- 
tain, visible, is 29^ 48^ ; but higher part« are concealed by the 
lower and nearer. The faee of the mountain^ which is visible 
to the height of about 4000 feet, is entirely cased in snow and 
ice, and very steep. The foot of the base is distant fitim the 
hot springs about. 500 yards, and immediately where the ascent 
becomes abrupt, a small rill is seen fallbg from a rock, which 
•projects from the snow. It is dboutd feet wide^ and diallow, be- 
ing only a shower of spray produced by the snow now thawing 
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in the sun^s rays at nooiu Above that, no . water whatever is 
iteen. If there were any, it would be viable, as the whole steep 
hase of the mountain is exposed to view, directly in front ; con« 
sequently, the above rill is the most remote source of the Jumna, 
At the present season, it was not possible to go to it, as tlie 
8Dow4)ed waa further cm impassable, beiiig intersected by rents 
and diasms, caused by the falling in of the snow, as it melts by 
the steam of the boiling q>rings below it. 

'^ Here, then, is the head of the JurnnOj on the S. W. side of the 
grand HimUaya ridge, differing from the Ganges^ inasmuch as 
that river has the upper part of its course within the HwudeyOj 
flowing to the south of east to the north of west ; and it is only 
from Sucliiy whare it pierces through the HimMaya^ that it as- 
sumes a course of about south 9Xf West^ 

The £aU of the Jumnay frmn Jumnotri to the D^n, is very 
oonsideraUe. The height of Jmnnotri above the sea is about 
10,488 feet The latitude of the hot q>rings is 80^ 58' 5^ ; and 
that of the small hill, whidi is the head of the Jumna^ ia 9Sf 
5T &. 

'< Having finished my observations by two o^dock, I set out to 
vetum. The heat of the sun had thai htfjBca to melt the snow or 
the dffis on both sides, and many loeks and lumps of snow were 
faUing down ; this obliged us to run with all speed down the 
SDow-bed, -to get out of the way of these missiles. Several of 
the peo}de had narrow escapes from the falling fragments, but 
no one was strudc. 

^^ The inhalntants of CursHi say, that it is seventeen years 
since they had so severe a winter as the last. -^ At Junmoiri^ the 
indjinadon of the granite rock is irom 43'* to 4iS^ from the h(»ii* 
zoh. The apex beii^ to the S.W. or towards the plains. 

^^ As the season was not suffidently advanced to allow of my 
passing to the Oangts by the Chii or CUsaum mountains, both 
of which are at present impassable from the depth of »iow cm 
them, I returned to Ccshiaur^ and going up the ShiaJba glen, 
crossed Ihe ridge, which divides the two rivers at the Jackeni 
Gh&iy and descended by Bauna, to Rarahat^ from whence I 
proceeded up the Ganges to ReUal^ and continued my route 
beyond Gangotriy as beftnre mentioned.'' 

b2 
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Art. Ill.-^On PetrifactionSy or FotsU Organk Remains. Bj 
Baron Alexander Humboldt. 

I^F tbeyariouspniQfs of the identity of fixnuUm in the most 
distant rq;ion8 of the globe, one of the moot stiiking, and for 
'Which we are indebted to the aasistance of xoology^ is the iden- 
tity of the organic bodies contained in strata having a sknihur 
geological poation. The researches which lead to this kind of 
proofs, have exerdsed the skill of the learned, since Messrs 
De Lamarck and Defirance bqran to determine the tomH 
shells of the neighbouriiood of Paris, and since Messrs Cuvier 
and Bn>i^;niart published their memorable works on ,the fossil 
bones and tertiary formations^ As the greater portion of the 
formations which compose the crust of our planet contiun no 
organic remains^ and as these remains are of very rare occur- 
rence in the traneation formations, and are often broken and 
difficult to detach from the rock in the dder secondary £o€mah 
Honsy the study of fossil oiganic bodies comprehends but a small 
part of geognosy, — a part, however, very worthy of the attentipn 
of the philosopher. The problems which present themselves in 
this department, are numerous: They bear relation to the geogrftf 
jrfiy of animals, whose races are extinct, and winch, for this rear 
son, already belong to the history of our planet : They ^poider 
necessary the discussion of the zoological characters, by which we 
would distinguish the different formations To remain faithfu) 
to the plan which I have proposed to myself, of only consider 
ing the various objects in the most general way, I shall now 
mention those questions of Creognostical ZkxJegyy which appear 
the most important in the present state of science, and whose 
solution has been tried with more or less success^ What are. the 
Genera, and (if the state of preservation and degree cf attach- 
ment to the rock permit a more complete determination) what 
are the Species, to which the fossil remains may be referred? 
Does an exact determination of the species discover any whidi 
are identical with the plants and animals of the present wiM'ld ? 
What are the classes, the orders, and families of (»rganized b^ 
ings, which present the greatest number of these analogies? In 
what proportion does the number of identical genera and spa;^ 
increase, with the newness of rocks or of earthy deposits ? Is the 
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drder observed in the superposition of trttnntion, secondary) ter- 
tiary, taid alluvial formations, every where in harmony with the 
increasing analogy which the types of organization present ? Do 
these types succeed imch other from bdow upwards, |)assing from 
the grey-wackes and Mack transition limestone, through the coal 
sandstone, Alpine Hmestone, Jura Iknestone, chalk, the tertiary 
gypsum, to the fredi water and modem alluvial fimnations, in the 
same order which we have aiiaptei in our systems of natural his- 
tory,' by arranging animals accordii^ as their structure becomes 
more complicated, and as other systems of organs are added to 
those of nutrition P Does the distribution of fossil organic bodies 
indicate a progressive develojmient of v^etable and animal life 
upon the globe,— a successive appearance of acotyledonous and 
m<Hioootyledonous plants, of zoophytes, crustacea, moUusca ; 
(cephalopoda, acef^ala, gasteropoda), of fishes; oviparous qua- 
drupeds ; of dicotyledonous {dants ; of marine mammifera and of 
terrestrial mammifera? Considering fossil organic bodies, not in 
their relation with such or such a rock in which they have been 
discovered, but simply with regard to thar climacteric distribu^ 
tion, is an appreciable diflerence to be observed between the spe- 
cies which predominate in the old and in the new continent, in the 
temperate climates, and under the torrid zone, in the northern 
and in the southan hemisf^ere ? Is there a certain number of 
tropical species which are found every where, and which seem 
to announce, that, independently of a distribution of climates 
similar to the present, they have experienced, in the first age of 
the world, the high temperature which the cracked crust of the 
globe, strongly heated in its interior, had given to the amUent 
atmosphere? Can the fresh*water shells be distinguished with 
oartainty, by means of precise characters, from those of marine 
origin ? Is the determination of the genus sufficient for this 
purpose, or are there not (as amoi^ fishes) certain genera, the 
species of which live both in the sea and in rivers ? Although, 
in some of the tertiary rocks, the fluviatile shells occur mixed 
(finr «sam{de, at the mouths of our rivers) with the pelagic 
shdls, do we not observe, that the furst form particular de- 
posits, characterizing formations, the examination of which has 
hem bMierto neglected, and which a^ of very recent origin 7 
Have fresh-water sheUs ever been discovered under the Jura 
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limestone, among reputed fluviatile fishes, in the bituminous^ 
slate of the Alpine limestone ? Do identical species of petrifac- 
tions or fossils occur in the same formations in different pcnnts of 
the ^obe? Are they capable of furnishing zoological characters 
for distinguishing the differeat fcmnations ? Or, should ijt not 
rather be admitted, that species yduch the zoologist is entitled ta 
consider as -identical, following the methods usually adopted, 
penetrate across several formations ; that they are even seen in 
those which are not in immediate coDtact? Should not the 
zcological characters be taken both from the total abs^ce o( 
certain species, and fromi their rebtive frequency or predomi- 
nance, as well ad frc»n their constant association with a certain 
dumber of other species? Is it right to divide a formation, 
whose unity has been determined from relations of pomtion, and 
from the identity of the beds, whkh are equally interposed be- 
tween u|^r and lower, strata, merely because the first of these 
strata contain fresh-water ^elb, while the last contain marine 
ones ? Is the total nbseiice of organic bodies in certain mewses 
of secondary and tertiary formations, a suffideht reason for con- 
sidering these massei; as particular Ibrmations, if otfaor geognos- 
tieal relations do not justify this separsul^m ? 

Sdme of these problems ^gaged the attention of gedc^sta at an 
early period. Lister had already maintained^ upwards^of 160 years 
ago, that each rock was characterized by difFerent fosril shells,— 
(/?4iiMopft«caiTrflfw.,No.76,p.a288.) Widi the view of pro- 
ving that the shells of our seas and lakes aire specifically different 
from fossil shells (lajndes mi gen^risjy he icfllrms, " that the 
latter, for example,, those of the Northamptonshire quames, 
have all the characters of our murke^y tdUna^ and iroehi ; but 
that naturalists, who are not accustomed to content tbemsdves 
with a vague and general perception of things, will find the fos- 
sil shells spmficaSy different from-tlioee of the present world,'' 
Nearly at the same period, Nicolas Stenon, {Da soUdo hOra 
sdidum cmteiUo, 1669. p. «, 17, «8, 68, 69, fig- 20, 85,) 
first distinguished « the (primitive) rocks anterior ^ the 
existence of plants and animais upon the ^obcj and conse. 
quently never contmfting organic rcanains, and the (secondary) 
rooks superimposed upon the first, and abounding with .these 
remains (tm-b^i maris sedimenkt min mtneem impomiay* 
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H6 oonflda«d eftcb bed a£ secoBdary iwk ^^ as a pediment de- 
posited by an aqueous fluid C and, exposing a system perfectly 
sunikr to that o^ Deluc, ^< On the formation of valleys by longi- 
tudhud sinkings, and on the inclination of beds originally all 
horizontal,'' he admits, with regard to Tuscany, in the maimer 
of our modem geologists, " six great epochs of nature (sew dis^ 
ancke Eiirurutfam9^ ex pra9eniejfacie Etruria coUecU), ac- 
okrding as the sea periodically inimdated the continent, or re- 
tired witMn its andent liknits.r In those times, when the obser- 
yarton of nature gave rise in Italy to the first ideas regarding 
the relative age and succession <^ the primidve and sieQondary 
strata, zookigy and geognosy ooidd not yet be of iautual asdst- 
anee, because the zoologists of 4ho6e days were not acquainted 
with the rodcs, and the geognosts. were entirely strangers to the 
natural history of animals. Naturalists confined themselves to 
^mgae pereeptiona; they reg^aded as ^qpecifically identical all 
tha^ presented any anak)gy of form; but,.at the simie time, and 
this was a step made in 4he true road, they were attentive to 
die fossils found in such, or sudi rocks. Jl^ce the denomina* 
tions UfneikmemA grypShiies^ iimesttme wiih irochUes^ slates 
wUh^fimSj and slaies wiih fyrUMUs^ (Gryphitea und Trochiten- 
Ealk, Kr&uter und Trilohiten-Schiefer), were Icxag ago em- 
jdoyed by the mineralogists of Xsrennany. The detenpination 
of genera whose characters are derived from the teeth, and 
other parts of the hinge, afid from the opening of the shell, is 
much more difficult in the oldest aeoondary rocks than in the 
tertiary formations, the former bang in general harder, and ad- 
hering more dosdy to the body of the shelL This difficulty 
increases, when it is ajfetemptedlo ^dnguish the species.; it be^ 
oomes almost insurmountable in some timestooe-rocks of the 
Trawtion class, and in the shelLlimestone or muschelkalk, 
which eot^ns broken shells. £!ould the zodogical characters 
ei a certain nHnaber of formations be taken from vety distinct 
genera, and did the tribbiiea and wthoceratites belong exclu- 
nvelyto the transition formations, the gryphites to the alpine 
hmestone (zechstein), the pectinites to the vari^ated sandstone 
m* bu/)d^ sandstone (gres de Nebra), the trochites and mytilites 
4o the sheltlimestohe (muschelkalk), the tellinss to the quader- 
sandst^^ the ammonites and turritellae to the Jura limestone 
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atid its marls, the anaachytes and spatangi to die chalky theeert- 
tkia to the coarse limestone; the knoiirledge erf* these g^dera 
w<M4ld prove an easy and effectual aid in the deterniinatmi of. 
rockii : it would no longer be requisite to examine the supier- 
poimion of formations on the spot, for ,they could be distin- 
guished without stirrii^ from one^s cabinet, by the mere exami-. 
nation of specimens. But it is far from being the case that na* 
ture has rendered the study of the shelly masses which compose 
the crust of the earth so easy to man. The same types of orga^^ 
nizaticA are repeated at very different epochs. The same 
genera occur in different formations^ There are orthoceratites 
in the transition -limestones, the Alpine limestones, and the 
variegated sandstone; terebratulites in the Jura limestone and 
shell-limestone (muschelkalk) ; trilobites in the transition clay^ 
slates (thonschiefer), in the bituminous iparl-slate, and, ac* 
cording to an excellent geognost, M. de Schlotthom, even 
in the Jura limestone. There are pentacrinites in the transit 
tion clay-slate and the newest shelLlimeslone (musdidkalk). 
The ammonites penetrate across many of the limestone and 
marl formations, from the greywackes to the lower beds of the. 
chalk. Trunks of monocoityledonDus plants are found both in 
the red sandstone and in the marls of the fresh-water gypsum^ 
formed at a period when the world was already fiUed with mo^ 
noootyledonous vegetables. 

But at a period when naturalists are no longer satisfied with 
vague and uncertain notions, it has been discovered that the 
greater number of those petrifactions or fossils (gryphiles, ter».^ 
bratulites, ammonites, trilobites, &c.) imbedded in different for^ 
mations, are not specifically the same ; and that a great number 
of species which have been determined with precision, vary with 
the superimposed rocks. The fishes which are observed in the 
transition-slates (Glaris), in the zechstein or bituminous marl- 
slate, in the Jura limestone, in the tertiary limestone, with ceri- 
thii^ of Paris and Monte Bolca^ and in the g}ipsum of Mont- 
martre, are distinct species, partly pelagic and partly fluviatile. 
Might it be concluded, from these facts, that all the formatitms 
are characterised by particular species; tl^at the fossil-^ells of 
the chalk, of the shell-limest<Hie (muschelkalk), of the Jura 
limestone, and of the alpine limestone, are all different from 
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each otter? I am of opinion tliat this would be pushing the 
induction too far ; and even M. Brongniart, who was so well woi 
quaiiited with the value of zoological characters, has limited 
their abtolute application to cases where the superposition (the 
circumstances of relative situation) do not oppose it. I might 
mention the cerithia of the coarse limestone, which occur (near 
Caen) beneath the chalk, and which seem^ like the repetition of 
the clays with lignites above and below the chalk, to shew a certain 
connection between formations which at first sight might be con- 
sidered entirely distinct. I might adduce other species of shells, 
which belong at once to several tertiary formations, and observe, 
that should species^ which at the present day are believed to be 
identical, be separated at some future time by means of charac-. 
ters not readily observable, and by sUght shades of difFereiK;e»< 
even the delicacy of these distinctions would not prove too great 
an inducement to believe in the universality, otherwise so desi^ 
raUe, of zoolo^cal characters in geognosy. Another objeetioni 
taken from the influence exercised by climate even upon the 
pelade animals, appears to me more important still. Althouglt 
the seas, from well-known physical causes, present at great 
depths the same temperature under the equator and in the t^ln- 
perate zone, we find, however, that, in the present state of our 
planet, the shells of the Tropics (among which the univalves 
predominate, as among the fossil testacea) differ much from 
those of the tanperate climates. The greater number of these 
aninmls live upon reefs and shoals ; whence it follows that the 
spe^jific differences are often very sensible, under the same paral-* 
lei, on opposite coasts. Now, were the same formations repeated 
and extended^ so to speak, to prodigious distances, from east to 
west^ and frcnn north to south, from one hemisphere to the other^ 
18 it not probably whatever may have been the complicated 
caused of the ancient temperature of our globe^ that variations 
of climate have modified, in ancient times as at the present, the 
types of orgaiiisati()n> and that one and the same formation 
(that is to say, a rook of the same nature placed, in the two 
hemispheres, between homogeneous formations) may have en- 
veloped distinct species ? It no doubt oft^ happens, that super- 
imposed beds present a very striking contrast (^ fos^l bodies ; 
but should it be concluded from this, that, after a deposit wa^ 
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fonned, the bangs which then inhabited the surface of the globe 
were all destroyed ? 

It is inoontestiUe, tiiat generations of different types have 
succeeded one another. The ammonites, which scarcely occur 
among the tranation rocks, attain their maximum in the strata 
which on different points of the globe represent the shdl-Iime- 
stone (muschelkalk) and Jura limestone ; they disappear in the 
upper beds oi the chalk, and above this formation. The echi- 
jiites, which are very rare in the alpne limestone, and even in 
the shell-limestone (muschelkalk), become, on the contrary, very 
common in the Jura limestone, in the chalk and the tertiary 
formations. But nothing proves to us that this succession of 
different organic types, this gradual destruction of genera and 
of species, necessarily coincides with the periods when each for- 
mation yras deposited. ^^ The conaderation of similarity, or of 
discrepancy between organic remains, is not of great import- 
ance,^ says M. Beudant (Voyages Mm. v. iii. p. 278.), ** when 
we compare- deposits formed in countries very remote from each 
other ; but it is of much importance, when we compare those 
which are very near." 

In combating the two absolute conclusions which might be 
attempted to be derived from the validity of zoological charac« 
ters, I am far from denying the important services which the 
study of fossil bodies renders to geognosy, if we cdilsider tlus 
fldaice unda* a philosof^bical pdint of view. Geognosy does not 
limit itself to the searching for diagnostical characteiis ; it em- 
braces the aggregate of relations under which each formi^on 
may be considered: 1^/, Its relative portion; ^ihf^ Its.cnyo- 
tognosdc constitution (that is to say, its chemical composition, 
and the paxticular mode of aggregation, more or less crystalline, 
of its molecules) ; S(%, The association of different organic bo- 
dies which occur imbedded in it. If the superpositbn of hete- 
cogeneous rocky masses reveals to us the successive order c^ 
their formation, is it not also interestii^ to know the state of or- 
ganic nature at the different periods when these depoats were 
formed? Can it be questioned, that, over a surfisuse of many 
thousands of square leagues (in Thuringia, and in all the north- 
•em part of Germany), ^ne superimposed formations, those, 
namely, of the transition limestone, greywacke, red sandstone^ 
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2ec%&tein with iutiuninous marLslate, (muriatifeious gypsum,) 
oolitic sandstone, (argillaceous gypsum,) shell limestone or 
musdbelkalk, and white sandstone (quadersandstein), have been 
recognised as distinct, without having any recourse to geological 
characters ; but it does not follow fhrni thence, that the most mi- 
nute investigation of these characters, or, to speak more correctly, 
the most intipaate knowledge of the petrifactions or fossils con- 
tained in each of the formations, is not indispensable for present* 
ing a complete and truly geognostical picture. It is with the study 
of formations as with that of organic beings. Botany and zoology, 
which are now considered under a higher point of view, are no 
longer confined to the investigation of some external characters 
distinctive of the species; these, sciences investigate the whole of 
vegetable and animal organization. The characters taken from 
the forms of the shell, suffice to distinguish the different spedes 
of acephalous testacea ; but, for all this, could the knowledge of 
the animals which inhabit these shells be regarded as superflu- 
ous ? Such is the OMinexion of phenomena, and of their natu- 
ral relations, that, if some be neglected, there is produced not 
only an incomplete image, but also a false one. 

In the case of the conformity of position, there may be iden* 
tity of mass (that is to say, of mineralogical composition) and 
diversity of petrifisustions, or diversity of mass and identity of pe- 
trifactions. The rocks /8 and /S', placed at great horizontal dis- 
tances, between two identical formations « and y, either belong 
to the same formation, or are of parallel formations. In the 
former case, their mineral composition is similar ; but, from the 
distance of the places, and the ^ects of climate, the organic re^ 
mains which they contain may differ conaderably. In the other 
case, the mineralo^caloompoffltion is different, but the organic 
remains may be analogous. I am of opinion that the words 
idenOcal formationSj paraUel Jbrmations^ vindicate the oaafor* 
mity or nonconformity of mineralo^cal composition ; but that 
t^ey determine nothing with regard to the identity of petri&c- 
tions. If k is pretty probable that the deposits /3 andfi^fjUBoei 
at great horizontal distances between the same rocks « and y, 
have been formed ai tiie same period^ because they contain the 
same fossils^ and an analogous mass ; it is not equally probable, 
4m the other hand, that when the fossils are distinct, the periods 
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6{ formation have been very remote frcrni each other. Wtf' 
may conceive that, under the same zone, in a country of but 
little extent, generations of animals have succeeded each other, 
and have characterised, as by particular types, the /?mod» of 
formation ; but, at great horizontal distances, bdngs of very dif-* 
ferent forms, may, in different climates, have simultaneously 
occupied the surface of the globe, or the baan of the ocean. 
Fiurther still> the portion of j8, between « and y, proves that the 
formation of /8 is anterior to that of y, and posterior to that of 
#; but nothing gives us the precise measure of the interval be- 
tween the epochal limits, and different isolated deposits of yS can- 
not be amultaneous. 

There seems to result from the facts which the zeal and saga- 
city of naturalists have united' within these few years, that, if 
we should not always expect to find, as Lister pretended, in 
each different formation different organic remains, yet that most 
commonly formations which are shewn to be distinct by their 
relative situation and composition, contain in the most remofi^ 
countries of the globe associations of entirely similar species. 
M. Brongniart, whose labours, together with those of other ce^ 
lebrated mineralo^ts, have so much advanced the study of 
subterranean conchohgy^ has lately made known the striking 
analogies which certain formations of Europe and of North Ame-- 
rica present with regard to fossil organic bodies. He has endea^ 
voured to p»rove that a formation is sometimes so disguised, that 
it is only by its zoolo^cal characters that it can be recognised, 
(Brongniart, Hist. Nat. des Crust. FossileSy p. 51 y 02). In 
the study of formations, as in all the descriptive physical scien^ 
ces, it is the assemblage of many characters which should alon^^ 
guide us in our search after truth. The specific description of 
the remains of plants and animals contained in the different for^ 
maitions^ presents us, so to speak, their Flora or Fauna. Now, in 
the primordial, as in the present world, the vegetation and th^ 
animal productions of different portions of the globe, appear to 
have been less characterised by some isdated forms of an extnu 
ordinary aspect, than by the association of many forms specif!-' 
cally different, but analogous to each other, notwithstanding 
the distance of the places. On discovering a new land nea^ 
Torres Straits, it would not be easy to determine, from a small 
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number of productions, whether this land were contiguous to 
New Holland, or to one of the Molucca Islands, or to New 
'Guinea. To compare formfitions with relation to petrifactions, 
is to compare Fhrtu and Faunas of different countries and of 
different epochs ; it is to resolve a {voblem so much the nuxre 
oomjdicated, that it is modified at the same time by space and 
by time. 

Among the zoolc^cal characters applied to geognosy, the 
absencie of certain fossils often afford a better characteristic than 
their presence. This applies particularly to the transition rocks ; 
in general there only occur in them, madrepores, encrinites, trilo- 
Intes, orthooeratites, and shells of the family of terebratules, 
-that is to say shells of which some species, not identical but 
anal(^ous, are met with in very modem secondary beds ; bitt 
these tranffltion rocks are destitute of many other organic re- 
mains, which appear abundantly above the red sandstone. The 
judgment which we form regarding the absence of certain 
qciedes, or the total absence of fossil organic bodies, may, how- 
ever, be founded upon an error which it will be of importance 
to explain here. On examining the formations which contain 
imbedded fiJiells in a general^anner, we observe that the of- 
•ganic bodies are not always equally distributed in the mass ; 
but,, 1^, That strata entirely destitute of shells alternate with 
others which are provided with th«n ; S<%, That, in the same 
-formation, particular associations of fossils characterize certiun 
-ttnita, which alternate with other strata having distinct fossils. 
This phenomenon, which has been long since observed, occurs in 
the shell limestone (muschelkalk,) and in the alpine limestone 
^aechstem)^ which are often separated by a bed of trochites from 
•the^ coal sandstone^ (Buch, Beob. v. i. p. 135, 146, 171) ; it is 
■foundalsain the Jura limestone, and in several tertiary forma- 
ttcffibs. On examining the chalk of the neighbourhood of Paris 
only, it might almost be thought that the univalve shells are 
;eiitirely awanting in this formation.: The poly thalamous uni- 
valves, however, the an^monites, as we have already mentioned, 
are very common in England, in the oldest beds of the chalk. 
£ven in France, (coast of St Catherine near Caen), the tuface- 
>ous and chloritic chalk, contains many fossils which are not met 
wit!) in the white, chalk. (Brongniart, Caract^es Zool. p. 12.) 
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As ia diffiarent countries the formations are nbH equally deve- 
Ic^d, and shreds of formations may be taken for complete and 
entire ones, those which are destitute of shells in one r^iixi 
may present them in another. This consideration is important in 
obviatbg the pretty general tendency of multiplying formations 
in too great a degree; for when, in a particular pcHUt of the 
globe, a formation (sandstone for example) abounds in its lower 
part with petrifactions, while its upper part is entirely destitute 
of them, this absence of petrifactions or fossils does not of itself 
justify the sphtting of the deposit into two distinct formations. 
In the geological description of the neighbourhood of Paris, M. 
Brongniart has very properly united the millstones without 
shells, with thoee which are in a manner studded with fresh- 
water shells. 

We have seen that a formation may contain in difEerent 
strata, petrifactions specifically different, but that most commonly 
some species of the lower stratum mingle with the great mass of 
heterogeneous species which occin* united in the superimposed 
stratum. When this difference relates to genera, of which some 
are pelade and others fresh«water shells, the problem of the 
umty or indi viability of a formation becomes still more puzaling. 
Two cases must first be distinguished, that in which some fluvi^ 
atile shells occur, mixed with a great mass of marine shells, and 
that where marine and fluviatile shells may alternate bed by 
bed. Messrs Gilet de Laumont and Beudant, have made iirterest- 
ing observations regarding the admixture of marine and fresb^ 
water productimis, in one and the same bed. M. Beudant has 
proved, by ingenious experiments, how many of the fluviatile 
moUuaca gradually habituate themselves to live in a fluid which 
has all the saltness of the ocean. The same gecdogbt has, to- 
gether with M. Marcel de Senres, exieunined certain spectfs of 
paludinse, which, preferring brackish waters, are found near our 
coasts, sometimes with pelagic shells, sometimes with fluviatile 
ones. (Joum.de Phys, t. Ixxxiii. p. 137; t. Ixxxviii. p.. 211; 
Brongniart, Geogr, Min. p. S7,.54, 89.) To these curious facts 
are joined others, which I have published in the account of my 
Journey to the Equatorial Regions^ (v. i. p. 585, and v. ii. 
p. 606), and winch seem to explain what has formerly taken 
place upon the globe, according to what we still see taking place 
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at the present day. On the coast of Terra Firnia, between 
Cumaoa and Nueva Barcelona, I have seen crocodiles advance 
far into the sea. Pigalietta has made the same observation re- 
gaiding the crocodiles of Borneo. To the south of the Island 
of Cuba, in the Gulph of Xagua, there are lamantines in the 
sea, at a point where springs of fresh water issue in the midst 
of the salt water. When we reflect upon these £acts, we be- 
come less surprised at the mixture of some terrestrial produc- 
«t]ODS with many others indisputably marine. The second case 
which we have adverted to, that of alternation, is never present, 
I believe, in a manner so distinct as the alternation of day-slate 
and of black Umestone, in the same trandtion formation, ot (to 
adduce a fact rriative to the distribution of organic bodies) as 
the alternation of two great marine formations, (limestone with , 
cerif hia, and the sandstone of Bomainville), with two great fresh- 
water formations, (gypsum and millstone of the plain of Mont* 
morency). The result of an attentiye examination of the super- 
pontions is merely this ; that there are alternating beds of gyp- 
som ttid marl placed between two marine formations, and con** 
taintng at the centre (in their largest mass), totestrial and 
fresh-water productions, and towards the upper and inferior 
limits, as well in the gypsum as in the maris, marine produe- 
tions. Such is the geological constitution of the gypsum of 
Montmartre. The specific variation in the petrifactions, thd 
mixture observed at Pierrelaie, and the phenomenon of idtenuu 
tion whid) Montmartre ptesents, are not suflBcient to justify the 
division of the same formation into fragnentb. The maris and 
gypsum which contain marine shells, (No. 26. of the thnd 
mass), cannot be geognesticaHy separated from the marls and 
gypsums wUch contam fresh-water productions. Nor have 
Messrs Cuvier and Bvemgniart heritated to consider the generai 
mass of these marine and fteslwwater marls and gypsums as of 
one and the same fermaticm. These geologists have even eited 
this union of altema^g beds as one of the dearest examples cB 
what the utord^fimnatUm should be intended to express. (Geogr^ 
Miner.y p. 81, 39, 189)* In fact, different systems of beda 
may be contained in the same formation : they are groups, sub* 
divttions, or as the geognosts of the Freyberg SdMol express it^i 
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iii€fmbecs inore oi' less developed of the same formation^ (F]%ifes« 
leben, Kupf. v. i. p. 17. v. hi. p. 1). 

Notwithstanding the miKtureof pelagic and fluviatik aheHs 
which is sometimes observed at the point of contact of two forma* 
lions of different origin, the name of Marine LmesUmey at of 
Marine Sandstone, may be given to the one of these fonnations, 
when the denomination of the rocks could only, be taken from tlic 
species which constitute the greatest mass and the centre of the 
beds. This terminology recalls a fact which bears rdation, so to 
speak, to geogony, to the ancient history of our planet ; it fixes 
(and perhaps a little too much) the alternation of the fresh and of 
th^ salt waters. I do not dispute the utility of the denominations 
marine limestaney or marinu sandstone^ with regard tokcal descrip- 
tions ; but, according to the principled which I have pressed to 
follow, in the general classification of fiormations, characterised^ 
according to the place which they occupy, as terms of a series^ I 
have deemed it necessary to aviud them with care. Are all the 
formations beneath the chalk, or ev^n beneath the limec%one» 
with cerithia (coarse limeistone of tfee basin of Paris), without ex- 
ception, marine limestones and sandsUn^sf or do the monitdrs 
and fishes of the bituminous copper-slate in the alpine limestone 
of Thtiringia ; the ichthyoi^ttri of Mr Home, placed beneath the 
QKford and Bath odites, in the lias of Englaxid, (which, on tbe 
Continent, is represented by a part of the Jura limestone) ; the 
crocodiles of Honfleur, contained in clays, with limestone-beda 
above the oolites of Dive and Jeigny limestone, and ccai^uenU 
lyrsuperior to the Jura limestone,— -do all these prove, that thete 
are already beneath the chalk, between that formation and thered 
sandstone, .small fresh-water formations superadded to the great 
moirmeJiyrmMxons f Do not the cools containing ferns, situated 
beneath the red-sandstone and beneath the secondary porphyry, 
present an evident example of a very ancient fermation, not^if 
maiine origin ? These circumstances show the necessity of much 
caution in the present state of science^ ^wlien, from dbLaract^ifi 
purely zpological, it is attempted to divide formi^ions, whose uni- 
ty has appeared confirmed by the alternation of the same bed^ 
and by oUier phenwjena of relative portion. (£ngelhard und 
J^immer, Geogn^ T^r*. p. :1£5.-188.) This caution is so much 
the more necessary, that, according to the testimony of a mine- 
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Hio^ niw hM itmg attended to this matter, M. Brongiuart, 
^ tbare exiflls a kind of tranatioa between the marine limestone^ 
and the filiih water gypmsm which fdlows tlus limestone; and 
that thoe tiro forraaticftis da not prawnt^ in an abrupt man- 
nor, the ee|Minirton which ia seen^ in the stune |daoe8» betwera the 
dialk tod eoarse limetone i that is to say, between two marine 
tgauf6aB$. It cannot be doubted,^ adds the same obsenrar, 
^ that the first beds of gypsum have been deposited in a liquid 
anakigQus to the sea, while the following ones have been depo- 
sited in a liquid anak)gous to fresh waten^ (G^r. Mk^f p. 168. 
aiidl9&) 

In announcing the motives whidi prevent me from general- 
udng a tenninok)gy founded upon the contrast between fresh- 
water (IroduetioDS and marine ones, I am farfinom disputing the 
caplteQee of afresh-water formation, superior to all the other ter- 
tinry formations, add which contains only bulinue^ limneae, cy- 
dpirtxMiiata and potamides. Recent observations havedemon- 
ilrated, that this formation is more general than was at first be- 
lieved* It is a new and last term to add to the geopiostical se- 
ries. We are indebted for the knowled^ of this £resh-water 
. Jfanestode, to the useful labours of M. Brongniart. The pheno- 
awia which the fresh-water formations present, whose existence 
ims formerly known only by the tufas of Thurin^ and by th^ 
Travertine <^ the jdains of Rome, (Reuss^ Gecgn. v. ii* p. 642^ ; 
Buch, Geog. Beob* v. iL p. 81.-80.), are conformable, in the 
most satisfying manner, to the admirable laws discovered by M. 
Cttvier, in the position of the bones ei viviparous quadrupeds. 
(Brongniart, Almeifes du Museum, vol; xv p. 857**-581. ; Gu« 
vier, Meek, mr lee OisemeneJiseileSt vol; i. p^ 54. 

The distinctbn between fiuviatile and tnarine siiells is the 
. ol^ect of very delicate inquiries $ for it may happen, when the 
rsmains of organic bodies are^ with difficulty, detached from the 
siUqeuus limestone in which they are contained, that ampullarise 
may be confounded with naticse, potamides with cerithia, and so 
ferth. In the £unily of Ccmchse, the cyclades and cyrenae, the 
venules and luans, cannot be separated with certainty, but by 
the examination of the teeth of the hmge. The work which M^ 
de Ferussac has undertaken^ on the terrestrial andfluviatile skelky 
VOL, IX. xa 17. JULY 1823. c 
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iviWamyW much light oh this itoportrtflt siil$<KJt. SeMltts, ^A^M 

^m i>tfipe^ ifiBit&r^neBy it may Wa^«d, ^ te iicty 4iie flffbie jg^^ 

•nerifc types might Hot ^d&m in tJie lids^ ttcid in the «nB. Mfc 

We ^ea%^vH«med With theexanlpk (jf aiti^^lMU^ 

;^iis. Perhaps the mhptill^« etai corbti]«e, ijaii^'te:fciriidto 

<]^e9e«t Aiidogoittilriijctfrres df 'iAtfrineif^iMsflliidJof jfiMlMmtiJfer 

ones. '<^See ii Memoir 6f Jf. F«d^tft<?im7if$, ^inseltied ^ my iA?- 

eti^V JTOft^. {f^ ^odhgket d^AfiGlfyMie c&nrptirie^ 'v.'li. f^iH^; ' 

It lesults from these genend considera^ons ip^gudmg ^ke 

zoological characters and examination of fosal bodies, Aat,lM0l- 

urithstalnditig the Ibeautifiil and old if^tks df Camper, of Mu- 

'meiibddh and Simmering, the ^xftct spe^ifte ^tetmhmii^ :«f 

-«peeies, anil the examin^tioft of 'their reldticMis wilh irefyMi^ 

"dern b«ds, was <Mlly commeflced Abmit tiretrtfy fea»sugd. ^I>lim 

of opinion, ^that this examination 'dT fossil 'tedies t^plieAtiMdyi 

the other secondary and transition strata hygeogisos^, ^#bo, fit 

the saine time, -consult the 'reMrre -i^tuation and minenal editt** 

position of ToASf ^far^from overturning the system^^f 4bna«tiiMis 

"aiieady^fkidbtished, would rather^ser^ to confirm It, ^to peiifet 

it, and to^x»mpkte the Tast-pii^tuie whidfi'it'pres^te. Xhcges- 

-gnostical knowledge of formations may, ifithout doubt^ 'be^ooil. 

Bidered under rery ^iS^redt 'points of vievv^, aecoididgai dre 

«preferetice Is ghren to :tbe silperpesteidn of minaral masBCe, ^ta 

their composition (that is to say, their ehemioal and me^baiti. 

• eal eh^yas), or 'todie fosi^s which are found eoiartmned in mmfy 

of those niasses. 5?he denomindtkms,^i?BgtKM!y qfsUuaiionf ^r 

«ijr superposition, .orpctogiioMc ^^cg'TiKM^^anal^irsing (he te&tai^ 

cima8ses)9ge(^idsyqff6ss^i designate, I tihall not say bj^andk^ 

of cme'andthesame science, but d^i^rent classes^f relatk>nBi#btcIi 

are attempted to be isolated for their nK^^e p^krticular exMibui* 

tion« ^PfmnnUy^^^^^eience, and 0ie ^smijiddwkkh Ut&m^ 

prehends, were weU known to Wemer, the tre&tor of posits 

geognosy. Although 'he did iiot possess ^e- necessary means'^p 

giving^himself'dp to a rigorous detet-miiiobon of fdesil specie, 

he did not ceasey in his lectures, to 'fix thetKttentien of his^pti- 

pils upon atxe relations which e^st^ between certain petritfactieii^ 

aiid the formations of different ages. I have* bee» witness <rf tile 
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iivdy satisfaction wliich he experiencedy when, in 179S» ^- de 
JBcmotth^m, one of the ^ost dbdnguished gebgnosts of the 
lEreyhergi^cbopU b^gan to make these relations the. principal ob- 
ject of his investigation. Positive geognosy enriches itself with 
jail the discoveries .which have been made regarding the mineral 
constitution of the globe ; it contributes the most pri^ious mate- 
.<C^ to another ^ence^ improperly called Theory oftJu Earth ; 
4itd which embraces the first history of the .catastrophes of our 
.{danet. It reflects vioie light upon this science than it receives 
Sixxai it in retilm ; and, without calling in question the ancient iSni- 
,dUy or^teniiig of all the rocky beds (a phenomenon which is 
}inf|ni|e8ted by fossil organic remans, by the crystalline aspect of 
the masses, aioul by the rolled pebbles or fragments imbedded in 
the transition and secondary (rocks), positive geognosy does ^ot 
:pconounce on the nature of thosb liquids in M^hich the deposits are 
.alleged to haVe been formed, on those waters of granite, por^ 
phffry and gypsum, which, according to hypothetical geology, 
h^ve successively covered the sanae points of the globe *. . 

Aet. IV. On certain Electrical Phenomena observed ai Sea, 
with ah account ofiKe Fire of St Elrno, 

AjfF.all the dangers to which. the seamah^s life is incident, 
there. is none so fearfully sublime, when viewed at a certain dis- 
tance, or so dreadfully appalling, when iinder the impolse of 
immediate contact, as that combination of meteorological and 
electrical phenomena, known Under the common name of ^^ thtm- 
' der and lightning.^ In the dark midnight of ah auttimnal 
cruise, as repeated through a series of years upon the southern 
shores of France, by the unrenutting perseverance df the British 
Fleet^ these various sensations have bten experienced bjr thdii«: 
sands. In the midst of a numerous fleet of ^^ BHtainV best htX- 
warks,^ exposed on such a night to sudden squalls and baffitig 
shifts of wind, when the uncertain drops of rain fall few, but 
heavy on the deck, — when the diip^ at times linmanageaMe,- 
rolls in the trough of the agitated sea,-^when the distant thun- 

* Tteiislated ftom HumboMt's «« Essai Geognotftiqt^ mlrleC^seinetit^oslUtiieti 
•4buitiesdeaxheoiitphem*" Svoy Pap«, I8f 9. 
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der ^is heard pealing from off the land, and the vivid lightning: 
discloses at every flash, the scattered fleet,— in'circumstances such 
as these is beautifully exemplified the orderly and determined 
•resolution of the British seaman,, whose precarious safety not only 
deserves, but cl^ms, in the strongest terms, the ingenuity of ex- 
perimental philosophy in his behalf. 

Having thus briefly hinted at the extent of danger to which 
a man-of-war is liable, from the dreadful efiects of the electric 
fluid, the mind is naturally roused to the contemplation of such 
plans or devices, as may tend in any way to counteract or pre- 
vent the repetition of such calamitous occurrences. The only 
one» as far as is consistent with my personal experience, that 
has ever been adopted in the Navy, is that of leading a metallic 
chain of thin short bars, as a conductor, pointed upwards at the 
track, and down by the back-stays^ to the waterVedge ; and 
every large ship is either fitted with one of these, or may be sup- 
plied upon application. 

This ajpparatus is, of course, attached to the maintop-gallant- 
mast-head, as being the most lofty ; but it does not always fol- 
low, that the lightning is to strike in that direction, having 
(Mice had the dreadfhl (^portunity of witnessing, with my eyes 
fixed upon them at the moment, not less than fifleen most valu* 
able men, all upon the bowsprit and jib-boom^ killed or dread- 
fully scorched, as it were, in the ^^ twinkling of an eye.^ Some 
were precipitated into the water, and others, lying dead across 
the boom, continued in the posture they had assumed before the 
accident took place. This happened on board a 74 at Port Ma- 
hon^ at a time .when all her yards were manned, in the operation 
, pf furling sail& 

, It does not acQQid with my recollection, whether her conduc- 
. tor; was in use or not ; but if any real dependence is to be placed 
■ oQf such a contrivance, it appears probable that one only is in* 
^ffident. 

There are, however, opposite opnions as to the merit of this 
afqparatus, as well also as to the propriety of its being used at 
all ; and I do not remember, in spite of repeated accidents, that 
either the Board of Admiralty, or those great seamen and com- 
manders of the Medit^ranean fleet. Lords Nelson, Collingwood 
and Exmouth, ever did enforce any general .regulation on the 
sulject. ' . 
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' A cotMluctor at the maintop-gallant>inast-head^ can only be 
looked upon as an agent more powerful than the mast itself, but 
by no means calculated poatively to draw within its own influ- 
^nce, every portion of electric matter, which may have come first in 
contact, or in near appulse with any other point ; and although 
the fnast-head b ahnost invaridbly the first to suffer, yet it is 
within my own knowledge, though I was not actually present, 
that sevotd men, in the act of withdrawing thdr washed clothes 
from the main riggings were killed and scorched by the descent 
of the electric fluid. 

It would be not only curious, but useful to ascertain, if possi- 
ble, the following circumstances. 1. How many ships have been 
struck with lightning, out of a pven number in a given time? 
i. What has been the loss of lives, the extent of damage, and the 
expence of repairs t 8. How many of these ships were habitu- 
ally in the practice of using conductors; and, 4. Did any of the 
ships, having them then in use, suffer from the effects of light- 
ning, and in what manner ? It is possible that some of your 
intelligent readers, whose central situation or official duties, af- 
ford the best opportunities of acquiring information, may have 
it in their power to render some illustration, replete with the 
deepest interest, and the most beneficial results. 

Among those who disapprove, or who are at least doubtful as 
to the expediency of adopting the ordinary metallic chain, I 
have no hesitation of being enrolled. The contact of electric 
fluid, under any drcumstances, ought carefully to be avoided ; 
and no^dngle oyiductor on board of a ship, with her tep-gallant- 
yaids across, can positively regulate or restrain the deviouft 
course it usually assumes. A ship in that mtuation, presents at 
least twenty-four distinct points between the jib and driver-boom 
ends, all more or less capable of exerting the power of attraction, 
and liable thereby to occa«on a loss of lives ; neither does it fA-^ 
low, that the lightning is positively to fall on any one of those 
points in preference to another, in spite of the precaution of 
placing conductors at particular points for that particular purpose* 
In the month of July 1811, being then on board H. M. S. 
Kent of T4 guns, off Toulon, the main and mizen masts were 
shattered by lightning, from tlie truck downwards. Furlir^ 
the maintopgallant sails, the fluid deviating partially, killed one 
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man, and scorched tiiree or four otTiers tfaeft uptm the yatd. 
Had there heen a conductor up at thai time, the chance is, that 
tficse brave men might' have been saved ; but it does not actiii. 
dly foBow that the mizen mast would have been equally w». 
cure. > 

Qrsmtmg, then, the utility of a ** chance,'* we have a light t* 
eonclude, that the fives of those aloft, or out upon the boonr, 
and even the masts and boom themselves, are still but insecure, 
without a conductor being attached at each, which Would com* 
prise in all an additional quantity of gear, not reoondleabk to 
the trim and gallant order of a British man-of^War. 

The electric matter in thp atmosph^'e, must cither be in a 
quiescent or an active state. When the' tjlouds become smrr 
charged and attract one another, the conductor might poanbl;^ 
be of use. But, again, if we consider, as frequently decors, the 
atmosphere and* the clouds charged heavily with matter, though 
still quiescent, could not the presence of such a conductor at siidi 
a time, operate in exciting a bvirst of electricity, ptegniait with 
every danger, which would not have happened, without the pl»-. 
sence of such conductor itself, such conductor being a far itiorei 
powerful agent than the mast, and not altogether capable of con* 
trolling the danger arising from the action of itself.?^ The 
pointed mast is certainly always liable to influence, or attract the 
quiescent matter with all its force, but much more so is the caii« 
ductor. Where, then, can be the great propriety of using an es^ 
paratus of doubtful tendency, which, though in some instances^ 
capable of fortuitous benefit, is, at others, liable to occainon iiK^- 
culable distress ? There are instances, no doul^t, of the fluid 
being carried by the conductor most successfully to the water^* 
edge ; but there is also another chance to the contrary, as Well 
Us a great probability, that many descents of the electric fluid, ei-. 
Ther with or without damage, would never actually have occtti^ 
red, had it not been for the presence of this more poVerftil 
apparatus. Whenever it can be fuDy proved, that acdd^fit$ 
never have, nor never can take place, under the use of one ot 
more conductors, whether they have been the means of etdting 
the electricity from the quiescent state or not, then, and not tiD 
then, can their undoubted utility be satisfactorily demonstrated. 

In the instance before mentioned, when the flui4 fell with 
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•m^ viokfip^ oa' the jibi-boom^ some thunder: aad Ughtning bad. 
pvieKipu^ljc be^^e^aat a disUpo^ At tb^ sb^, all w9A caliQ« 
)wt clack Qod ttureat^oiDg. Without tim accompammeot of 
tbiipHcr^ the fira doxted^ as k irere. not irpm a.9loiid, but from 
itim mmm\w$ff ajti9os|^re. itsolfy cbaxged heavily inkh matter> 
yad Qidiied uUn activu^ bg^ the pre^eooe and ooixU^iiy of tbft 
fbipt Had thenr beep a conductoi; alpft,. it is pQ3oble tbftt Uiq 
dieMffUt wQuid have h^en redoubled ;. or, bad there beea op ship 
ft ally QOK the presence of apy 9iich attractive power^ it is pro^ 
bable that the lightning would never have occurred. 

lodapandoit pf the.connnoQ electric fluid^. the almogphere 
am^pearasoBietiQies lobe ifapregnatediatb another desenptbn of 
bwipoiw eldctric meteoct yfhksk bos been known to be attracted)^ 
and sQttla q^uickly at the ship's mastJieady li^ithoul produdog 
aoj ^ ihosa dire occunences before alluded ta Tlw particu- 
lar appeanmce has been deponunated hj foreign seamen Saint 
JEbno'4' LfgiUf a beautiful iostaooe of which I had once an op^ 
portunity of witnes^ng. 

14 tAie nionth of Juu^ ISOfi, paaang firom the Island of 
Ivica U^ that of Majorca^ on bo^rd a Spanish polacoa ship, fitted, 
as a cartf]^ and manned by about thirty n|fiians» Genoese, Yat^ 
lendans^ and Catalonians ; a fine southerly gale». by seven in the 
evenipg^ brwght us withm 6 or 7 le^^eaof the onchpirage^in 
fabua Bay, About this time, the sea-hree^se &dlix^ ua astern^ 
wasi shortly suooeeded by light and bailing breezes, off the land. 
Nq ^ooaer bad the seltii^ sun withdrawn his golden beama 
from, the tops of the lofty hills, which risct to the westward of the 
iQwut than a thick and impenetrable cloud, gathering upon the 
suaunit of Mount Galatzo, spread gradual darkpess on the hill^ 
belpw^ and extended at length a premature obscurity along the 
veiy surface of the shore. 4i>out nine, the ship becalmed, tb«s 
darkness waa intense, a^d rendered stilL more sensible by the 
yellow fire that gleamed upon the horizoa to the south, and ngy 
tgirai^ated Hy the deep.tooed thunder wiich rolled, at iutervals on 
the rooimtaia* ai«»mpwed by the q^uick rapidity of that forked 
ligbtoin^ ^hpjse ecpeotric. cpul:se^ and dire e^eqts, set ^1 de« 
scriptioa at defiauee- By half-past nine, the hands were sent 
aloft to furl tpprgellant-^ls„ aud reef the top-^sail^ in prepara,* 
iim for the threc^lening storm. When retirmg to rest, a sud- 

.,„,_,,, ^oogle 



i»^ On EUctrvHal Fkeno^iena ebsefwd (U Sf^a, 

den cry cf St Elmo and St Ann, was heard friHn those aloft, 
and fore and aft the deck. An interpreter called lustily down 
the hatchway, that St Elmo was on board, and dedred me to 
come up. A few steps were suffident, and, to my great sur-^ 
prise, t found the topsail-yards deserted, the sails loose, ami 
bed.ting in the inconstant breeze, the awe-struck and re%ioufi 
niarmers, bare-headed, on their knees, widi hands uplifted, ill' 
voice and attitude of prayer, in earnest and muttering demotion 
to St Elmo or St Ann, according to the provincial nature df 
their speech; 

On observing the appearance of the masts, the main-top-gal* 
lant-mast-head, fk»m the truck, for three feet down, was per- 
fectly enveloped in a cold blaze of pale phosphorous-looking 
Hght, axnpletely embracing the circumference of the mast, and 
attended with a flitting or creeping motion, B8 exemplified ex- 
perimentally by the application of common phosphorus upon a 
board ; and the fore and mizen tqp-gallant-mast-heads exhibited* 
a fflimilar appearance in a relative degree. 

This curious illumination continued with undiminished inten- 
sity for the space of eight or ten minutes, when, becoming gra- 
dually fainter and less extensive, it finally disappeared, after a 
duration of not less than half-^-hpur. 

The seamen, in the mean time, having finished their devo^ 
dons, and observing the lights to remain stationary, returned 
promptly to the yards, and, under favour of this " Sprit of 
the Stprm,^ now quickly performed that duty, which, on a 
critical conjuncture, had been abandoned, under the infiuence 
of their superstition and their fears. During the prevalence of 
the lights, as well as through the remaining hours of nighty 
the wind continued, except in occasional puffs, light and vari- 
able ; and the morning ushered in with a clear sky, a hot sun, 
and a light southeriy breeze, whbh, in due time, brought us 
safe to the anchorage of Pidma. 

Converidng with the interpreter on the nature of this extra- 
ori^inary atmospherical phenomenon, he expressed his implicit 
belief that it wa^ provided by the immediate power of St Elmo, 
the' tutelar deity of. ** those who travel on' the vasty deep,** in 
regard to their interests in a moment of sudden danger ; and 
jiis^ cvdry argument to persuade me, that the present safety of 
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the ship was due to the very tlmeous and friendly iiitoierenoe 
of this aerial demigod ; and that no acddent could posenbly have 
fai^^iened to the sidls, while the seameD were at prayers, as loi^ 
as the light glowed stationary on themiast. Had the Iig^i, he 
eoiilinued, descended gradually from the mastJiefvl to the deck» 
and from thence to the kekcHi, as he had often seen it, the event 
would have piog^iostioated a gale of wind or other disaster, aad^ 
accohling to the depth of the descent, so would be the nature of 
the evil to come. In the present instance, the lights gradudly 
disappeared, like the snuff of a candle, and the weather codti« 
iHied dear and $ne &r several subsequent days. 

This phenomeoon, by many, is held to be fabulous, and is so 
idluillad to by the greatest living poet of the day : 



<« Of witeh^ ormenBald, and oTiprite, 

but FakcHier, both seaman and poet, writing from exparienoe» 
teysi 

** Hi^ on the masts with pale and IMd rays, 
^ Amid the gloom portentous meteors blaie.'* 

In order, however, to illustrate more fully the character of those 
very pious and devoted seamen, who attracted the favour of the 
saint on the present occasion, it must be understood, that this 
visitation of St Elmo took place immediately on the first burst 
of the Spanish Revolution, and that these very men had but re- 
cently figured as the bloody instigators and perpetrators, along 
with other patriots, in the massacre of several unfortunate 
Frenchmen, long resident in the city of Valencia for the peace- 
ful purposes of commerce. 

Aet. V. — AccouM ^ Capiam SeoreAy's JfagneHcal IHsco^ 
tferkSf and of his MagneHmeUr and Chrommetricai Com- 
pass. 

i^EVERAL interesting and valuably papers by Captain Soeres- 
by, .req)ecting magnetitm, havii^ appeaiced in the Transactions 
of our learned Sode^ *, we pix^pose to give a condensed ao. 

* Bdinburgh TransaoUonif voL ix. p. IS43, ^3., and Philpaopkical JTrawAP- 
iitms^ 1822, p. ?4l. r^ T 
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ooant of die prikiQiiAl diBmreriMi datailad in thnepifKrBy ia ok 
dffr to bring into (xnepcnntof Tieivt'6al]geGt» of vevjr ooandBfabb 
piiietKRl nopoFteiK^: fttaMtbo to the wt&Sim that aKidifady 
^fotor the puUic on das subject, webifmhiAtheop|Kirtwulf 
€f wkneBBiBg mme 0I MrSeoiwsby^ffespcxuMiiOiy ml rfiimnMin 
iiig hitf BbagiMtiesi} a^ipaMltia^ Md ivv arv lbtt«bre eaabltd !• 
cmntHtm^te MiBe*p»ir^iibi9 thtfC httw Ml hbhertn^beea laidbe^ 
fdxt the pu^lie. • . 

Sir Sotofethj^s MBnfSeti was Srst difeeted to liie istestigatMi 
of the mi^netie laws, in eonseqtenee of a series of eacpenmeBfts 
undertaken by Mm in the years 1S18 asid IS^T, fef detenmoiag 
llie cause of die ^ deviatha of the eompasa'^'oft sMp-boaid. In 
trying the magnetic pn>peFtie9 of different masses of iron about 
the ship^s deck, he founds ishat,. indeed, wsb long before known 
to be the fact, that, in< die higii BOPtheni hHitiides, all rods of 
ifOB, IB a vertical po6itiaii» weie mugaoUeal^ wl^ the aam^xoda 
placed nearly horizontal, exerted liule or no influence on tho 
compass. The result of hii^ inquiries into the law of the mag- 
netic action was saeb. a» might have beeu cj^pocted;^ namely, that 
ferruginous substances became magnetical by portion,, the- upper 
parts, as respects the plane of the magnetic equator intersecting 
them through the centre of gravity, acquiring south polarity^ 
$md the lower parts north polarUy. But while this law seems 
uniyersally to prevail, it exhibits an apparent modification by 
experiment, in the case of slender bars or thin plates of iron;^ 
jFbr these bodies, when placed in 4.he magnetic plane, exhibit no 
magnetic action on a compass ; because the magnetic axis ia 
them corresponding widi their shortest axis, the two poles are 
fK> near together that they neutralize each odier, with respect to 
their effects upon the compass. 

As the j^pMgnetic plane mty be feadily diaeoverod by expni? 
foent, with d^ider bars of iron fi^ from pennaaenl vrng^fititukj 
Mr Scoresby constructed an instrument, called a Magnetiimfter^ 
with which the exact angle where die polarity of iron disap^ 
pe^etB may be determined^ and this he finds giveS'hun the oomt. 
lament of the dip, widi sad^ a d^fee of aociaiacy as inmost 
f espects to answer the ends of a dipping^needk^ 

^^ For examining into the phenomena of the polarity of iron 
fuiang from position, fee, I constructed, (says he) about the 
montli of December 1819, an apparatus, of which, with improve^ 



iftente recently made^^ tke fcUbWinj^ is a d«sanptbti« It conBiill^ 
pf a small table of l»ass, A^ Plate I, Fi^. 1, 4i inthes square, and 
S% inches high, havfaig a plate of brass C ottadved to it by 
Mnges, and moveable by nieand of the wfaedl and pnuons D^ Ef . 
flttough an ai^h* of S$0 diegr^es of at Tetdcid ciiek; This piate 
}sM k smaB stmght gfoove Ftmnmg fcom end. to end, in the Ymf^ 
a a, for the purpose of receSrring bars of uiecal, die polarity of 
which m to be detemmied* These bai^ are i^ead^* &Bed to the 
j^ate, by being ^pped thrragh a ciituku' aperture in the ead 
of a spring b, which, perforating ihe moveaUe |date^ vsA aeting 
downward, firmly embmoes soiy s^stasi6e laid along the groovvi; 
The angular position of the nfiorea^le pliEdJeis marked by »diKsle 
FF,^ screwed upon the side pf the taUe. It is graduotod so aa 
to mark the ktt^e between the tiiot^eablis j^te aad the hoAzaeiA 
pllme, whether above or b^lo^ it Td injure aosuxacy id this 
togle, '■ the true horizontal portion of the tabie, and wilh it tho 
hfitktitital line otr the circk, vi deteilnii^ by means cf a sfftrii^ 
le^l €r ; and that the morements of the plume may be aocmsate, 
tad &e angle marked true, the pill which pliSfifes dufoc^ the 
hinges also forms the centre of the wheel D, and teRDinates ex- 
actly in the centre of the graduated eircle F. H is a .moveaUe 
flkt plate of brass, divided into rhumbs and degrees : it. is f ur^ 
tushed with a magnetic needle, having an agate cap travernug 
on a brass or steel point. The needle can be diatxged aottordii^ 
to the liature of the circumstances; a very lightly and strongly 
monetized one being used in ddieat^ experitnents. The gouik 
pass or plate carrying the needle, beiilg movable, its ddstancd 
frotn the bar resting on the limb G, may be varied at pleasnvsi 
The centre of the hinges 19 one-tenth of kn inch above the Irvri 
of the table ; the tiiagiletised lieedk standi^ at the same elevation ; 
and the bars in uite being one-fon^^ of an iqeh diameti^^ are 
6tlnk ifi the groieyve of the fiuyveable plftte to such a depth, that 
^mr aiis, or cefitre, pre^sdy corresponds with the centre of the 
tenges ; h^nce ^ tniddle of fh^ ^itremity of eadi bar b ai the 
sac&e deration, and at Che saule distance from, the neetiHe in 
every position of the inerHiable l^ab. IV) gitne firmmss tilths 
ittSt^ttitoent in inaking ex^erime«ta, the tible is fi^ed by the. feet 
to a ntft^ df le^d I, of «eviM ot agfat poutids weight. By means 
of this plate of lead, which has a screw d at each corner, the 
"f^hqle apparatus is readily put into a horizontal position -As 
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the instrutncnt is put together by screws, it can be ea»ly takea 
to pieces, so as to become exceedingly portable *.** 

In u^ng this instrument for measuring small magnetic attrac- 
tions, and enabling him to present a piece of iron to a compass 
at different times invariably at the same atigle and distance^ he 
could ascertain, if, by any treatment to which it m^t in the 
mean time have been subjected, any change whatever had taken 
pbce in its state as to magnetism. He then observed, that any 
kind of mechanical action upona bar of iron, ]nx)duced a change 
in its magnetical state, which, on being lully investigated, was 
fimnd to follow a similar law as that of magnetism of poedticMi, 
with regard to the quality of the magnetism produced. Dr 
Gilbert, indeed, two hundred years ago, discovered that iron, 
when hammered in the magnetic meridian, became magnetical, 
in so &r as, when made red-hot, and drawn out in this position, 
to be able to conform itself to the magnetic ncnrth and soulh^ when 
floated by a peoe of cork upon water. But Mr S. went much 
fiuther* He ascertained, as it was reasonable to expect, that a 
horizontal position in the magnetic meridian was by no means 
the best positicm for the development of magnetism by percus- 
mn ; but that the position of the dipping needle ^ven to bars 
of iron, when hammered, produced the highest effect. A single 
blow with a hammer, on a bar of soft iron, held vertically, was 
found to be capable of ^ving it a strong magnetic action on the 
compass, the upper end becoming a south pole, and the lower a 
north pole; and that, on inverting the bar, another blow was 
found sufBdent to diange the polarity formerly given to it. But 
one of the most curious and important effects of percussion ob* 
49erved by Mr S. was found to be this, that a blow, struck up- 
<m any part of a bar of iron, while held in the plane of the 
magnetic equator, (which is horizontal £. and W., or with the 
north end elevated about 19 degrees above the horizontal in 
this country), has an invariable tendency to destroy its maghe^ 
tic action, whidi it generally does so effectually as to prevent 
its exerting any influence over a compass, when presented to .^^ 
in the same pkne of the magnetic equator. 

Mr Scoresby was led to apply this propert}* to some import, 
ant purposes. Previously no other method was known of free-> 

' . • Edinburgh Transactions; vol. ix. p. 24<4. 
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ing iiKm or stee^ completely from magnetiam, but that of liea|- 
lAg it redJiot^ and albwing it to cool b a horisontal potition 
east and west. This process, however, besides spoiling the sua- 
ftoe of the metal, is troublesome, and sekkm completely efieo* 
tual in its apjdicatioii. But the same object is aocompUdiedy 
in a moment, and with infinitely better eflisct, by Mr SooresbyV 
fcoeess, merely by a sKght blow or two with a hammer, while 
the iron ot steel is held in the magnetic plane, and is equally a;p- 
plicable to very laige and heavy bars, which could not, without 
great inconvenience, and a fire made on purpose, be heated uni- 
formly to a state of ignition. 

Another application of this discovery, is the correction of the 
magnetism usually found in the balances of chronometers, which 
produces a serious error in the rate of some instruments. Mr 
S. found, that any other mechanical action on iron was produe^ 
tive of magnetism, as well as that of percussion, though not ki 
an equal degree. Thus, the different actions of grinding, filing, 
polishing, drilfing, turning, twisting, bending, &c. were all found 
to elicit magnetic attraction, when performed in a vertical posi- 
tion, or any position out of the magnetic jdane ; but that the 
same jMtx^esses were destructive of polarity, when performed cb 
a bar of plate of untempered metal, whcoi held in the plane of 
the magnetic equator. Hence, the balances of chronometers, 
which are usually formed principally of steel, become magnetic 
in turning them into form, perhaps in a vertical plane, and pp- 
fishing them in a horizontal plane; but the acquisition of mag- 
netism would no doubt be prevented, and even destroyed if 
•they had previously obtained it, by performing these processes 
in the plane of the magnetic equator. 

The next branch of this science to which Mr S. seems io 
have turned his attention, was the examination of the laws of 
percussion, in develc^ng magnetism in difierent lands of ferru- 
ginouo substances, the investigation of the best processes tbr 
carrymg the magnetism eMted by this means to its highest ef- 
fect, and the applicatbn of the results obtained to Useful and 
practical purposes, 

1. Mr Scoresby found that soft steel received the jgfeatest 4e«- 
gree of magnetic energy by percussion. In soil iron the mag- 
netism was strong but evanescent In hard steel and cast-iron 
weak, but permanent. 2. A bar of soft steel, 6} inches in length. 



4s jkcdimt igTCflptoiD £ko|e%'i» 

finch in ffiameter, w«^ 8flje«r«iii0, hmmmA m %yM6ai 
ijMJCition^ivdnle hAA on a maaiwe of oMtal out &sxng»fm9 ^ 
MukdkXBpoxi inm oc tied, .if {daoed hanflontaUy^ like themifiio^ 
•of an aninl) or upoo a maas of stme, acqini^, after tcwoteen 
,U0«irs, E'lifikbg power of S^giains; but axiepatiudeii of ^Uowf 
'Hvas ptodiietive of so hi^^Mr eneigy. 

^ As mi^iielisai in Jleel is oKwe readily develop^ by the 

-aontact of magneAaable subsiaDCes, and parUcukily if theaef 

isafastanoes be abeady magnetic,^ it ooourred to ,]tfr S^ *' that 

.the magnetizing effects of percuan^n might be greatly iacrea- 

1^, by hammering the 8teel4iar with its lower end restiiigon 

the u^qier end oi a large rod of kpn or foft steel, both the' 

vDuteses .'being held in a vertioal position; and that, if the rod 

were first rendered magnetic by baromefing, the.eflfect on the 

bar would probably be augmented *P The expwimeiits insist 

tuted to ascertain the efiect of sudi treatment fully proved-th^ 

these opinbns were conect 

Tfaesame soft sted-faar th«t eouM only be made to lift 6| 
gfhdns when .hammered while resting upcm a surfiiceof $tdQa#^ 
/metal not feituj^us, when hnnnierfd vertical^ «ipoii,a:par* 
lour pdker, also held. creet^ liAtda osil of 88 giaios iw^Bigbt^ 
^^S^Bt twenty-two bkwrSb ^ When the poker 'had been i»e^ 
' ^usly hammeved in a neiPtiGal.posilion, a&tincreaseof iai^i»eti 
effiM^on the bar was obtained, a single Uow being <now siiS- 
vaenttoenableithe barto lift about 80 grsiiis.;'^ and) iti oo^ ^^ 
- stance^ ten blows produced a Itftiog powierof 188 gwn&«^4l!ie 
'bar, faemg nearly one-third of its osm weight 
/ : A isi^igie blow struck upooL tJie bar when bdd with ibfciDtji^r 
end up^ almost destroyed its ms g n e ri si p ^ and twp additiov^ 
blows dianged its poles.i 

^dj^^l^enceof .powec.ieasf<>ttnd to be<ci)i^^ 

•^ ^f di^erent lengths ; that is, there was toi locreasei oS atp^e^t^n 

In bans of the same diameters, when the. lepgths .Were ^AtareMe^. 

^ '5^. Inanotheirseriesof experhnenta,iMrS«fQuod^lhatfii^ 

calender bars- acquired a mrudi greater lifting power^m pnq)OK)g«n 

to their weight, than large bars. Thus, a piece of a ksntUag 

needle, 3 inches long, and weighbg SB grains, which was JS:)und 
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fivkhflkeiiane bu««. Dbcmgh it wasucoeftsaiy'to^iiie die Baoie 
iHid d0ini«Hd, igki]0ia%'m dieipiodficti»n<of tbefatg^iest^c&v^ 
Atvcld.iiotlisnn to faiodcitlie iiisagneltaiii oeotsionaUy.oiit i>^ki- 
mrtiag i^ bms. ilt^is^nfieMuo^ tDtobwufe^ tbst, in tvyi&giite 
lifting power c^ bars or needles after hammerings theoiQUa^ 
-vikiA ace tthmmmtJitm^remeat tobeHOsed-fortfaift purpose^ diduld 
tfaffve ithttr \pttiiti6 .£led jhmoUi :vound» jnid par% ^pola^edg 
4ilfaai^se(iferbadicoiitaot<ociiafliDiHd % ^the osHuleon the^psioi 
iigifcead af lAe a«il»iinay.cau»g<he eaiperim«Dt;a)ppaDeiidyrtofittL 
WJd^^thbjpgRRMilHm', tht»e i&ikfle<dpobt bf.flnj/ooeaiiooielU 
ing in ^e expeHments, using .oaBy> rtrtiammep, or ^^paker (pnai- 
4ii»ly 0bEaak'A.i«iir bloM WbUe baU jvertioatty)^ 4Uidtitpiece of 
atedLi»riaftn#U i< e tpiaia d 

^. J£ii«i)nelaoal JappliiMtiaii tatf^tUs^lMavwp bjnMr S^ tisilltt 
ifcfinaliwi 4i£HttHirial.iaagaaaij>md tbe«5tMdy^4»ttBttnietb& afv^it 
.mmpm^miikijntii^ lataea. 

^. Si]diradugkide§iieeia£aMgnetieanci!)g3r^(Mya4ia>'bM^ 
jlMeddij^atfmaMSfao aimpk, .it»soggesied ftovady maifta^ftfiiis- 
Atngmiyiaa^awitbiwrttha osaaf miyi nagnitiyad^ubitaMB iAmr. 
lAeiP^^aadiaf^img pakiitytto needing' sO'aB^to^eiider them 
cpid)k>o£aDsfcvemig4lioparpoaBiaf oiBq^ 74(8 

- aB[Tliiiiah< iftaf itiie<}micBai indbcas le^to be mane ax|flieit en^'ttb 
i iniaontn l 4HtBtfet, .. be aa nsa inf ttteiatperiaiitte «b^ fiea&riog^^pieir. 
sons. There are instances on record, of the compasses of ships 
being apcnled by lightning * : The aboTe process would enable 

• In di* Bhilosophieal TranaurtioBft {v4l'tup.'6¥t.)f is an oecottBt of a atnte 
ol IJIglitiifaiaxiedTcd on « viMel in the paMlel of Bsnnndas, wliirii caiiied «w»y 
>ai6iBKni«ik, «Fli»aMM>dr ai9.«rfl«,:«iiateiag«driheT{sStegr in aaditioa 

i^ HmiiUmn wi l iiM y MxiUt -ik i m mad tHp'paMly of liie'oMnpus, artlial tke 
aMttb paiBUfaeeaune.divectcd to waftf ^ Uie -tooth. This induced the naTigaion, yfbo 
wtte not awaie of the obange, 4o;«eee7 back agido, eappoflfng that the wind-taui 
:^kaied.;.8aid.it was not anta theywereactldentaiTy set 'right by another ship, tUit 
Ihey diecovered the twth. . , . .^ 

Another dreunif^ance a good deal timitat to tiiis, a]so..mc;ntioned in the Phllo- 
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IB AiocmiA i}f CapUtth Seoi«6by\i 

4he lumgator to vestore suflicieiit polari^ finr d^ gttdUiice of 
Ua ship^ in a few ieoonds. And, in caaes of Tcawii foimdming 
At aea, or b^g desUoyed by £re or li^tninf, in which the 
crew are compelled to take refuge in the boats ai a moment^ 
warnings and without hairing time to secure a compass^ (a caae 
which has occurred hundreds of times), the same process nng^ 
enaUe the distressed voyagers to give pdarity to the blade of a 
penknife^ or the limb of a pair of scissors, or even to an iron 
nailv which would probably be suflBcitnt, when suilpmded 1^ a 
thread) to guide them in their course through Hb&x perilous vtt 
i^gation«^ 

We have seen Mr Scocesb v^s experiment illusmtive of tba 
practicability of this. He used a small bar of sofl steel, widi 
a hole drilled twoxthirds through it, so as to be capable of tun. 
ing on the pcnnt of a needle. One blow with « hammer when 
it was held vertically on a poker, gave it such magaetie energy, 
that it traversed with great celerity. 

^ Being derirous (says he) of applying the process to the ooiw 

stniction of powerful artifidal magnets, I prepared (with die a»- 

jdstanceof theltimoureronboard) sixbarsof soft sCael^ and bars 

.pi^^pedy tempered, suitable for alarge compound ma§piet Ttae 

soft steel bars wa^ nearly e^ht inches kng^ half an inch farond, 

and a sixth of an inch thick. The bars for thecompound mi^« 

net, seven in numbtf , which were of the hc»ee-dioe form, weee 

. each two feet long before they were corved, and deven inches 

&om the down to the end, when finished, one inch broad^ and 

tbree-^eighths thick. These bars were eomtuned by three {mps 

ppissing through the wfadb, and screwuig into the last; and aiqr 

. number of them could be united into one magnet, by : 



ipphkal Ti«iiMctiOQ8, occttrred in Um year 1748--9t on the dth of ianliaty. Th« 
ih|p Dover, on itf way firam Nflw<«York to London, was struck by lightning during 
^ Seice storm, which was eneoiintered in the hitltnde of 41^ 9(y N. and loi^tude 
89* 15^ W. On receiving Uie ahpcl^ Uie captain, and meet of the cmw, were ftr 
i while disabled in their limbs, or by biindpesa,.^the mainonast was idBMetpw* 
lbtated«— the upper and lower decks and quick work were stove^-— tlict caUoa, 
btttt^heads, and one of the main lodgin^nees of the beams were started or -drove 
down £ and, among several other singalar dicumstances, the magnetism of aB the 
I (four in number) was destroyed, or the poles inverted. 
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asporese^jitf pim stewed tl^roughout their lengthy ' and fuit^ 
nbhed intliiixul«« lu' odditijE^b %o theee bars, &Cv I' provided ae 
parat^ ft^a^bMr^oi* eooductor^H^ soft irojif sukaUefor c0n&eeti^ 
the pdtes qP e^fbf'^ bam c^ the odmpouiid m^tgOfHfmi akp 
anodieir .cwdu^r, fitted to the whAt ^ben tsotttbin^^ ' Witii 
this appaitotHfty I proceeded to give the mftgnetic viHue as f^ 
ht9. •>••.' • " ' 

liookhToA of soft: ^et\f Milich I coBsid^ed'belt^ tbm a 
pdc«r, im^'hanima'dd- it* fof ^muniiM oi^tiNv while Held vekrti^ 
cdi^ up^ uhsg/^ bar of soft* itoii ia^the sa^ie posiiioiiV : TMs 
gave com^d^rable mligifetidin to the steetrod^ ' (k^the top of 
this, Iith6D'haiiioiered'«ac^ of the^sit bars^dT- toft 9teel| iintil 
theaoceasion of laiiasag power ceased; T<hest filing tii^t)f^theB)i 
OB^a board^^iwilh! thdir difeneiit peles^' eppoisite, toA^tma^^ by ' 
a feeder ail«eaiih jNid^ > into a pafaUelograiB>'*r rubbed these, t£ut 
themanBeref) Gaiitdil<^> byltaoeiinrof the oth<!!r'f<>«6r bar§, and 
found their jiaafpnetisBotgiseally esq;mtotedv'! Theisth^rfoar bans 
weie -cqi^raled;-- upoit>iii . psbn^ iaeLsvMoat' way^ those already 
slareogjAeiMd bd^ lusod for^istreigtbeiti% ^eotb^s,- and each 
plif^bei9g:9tiM»B8i5^ely dbiii^ed^^ 1^^ al( thrb^b^'were fobiid ' 
torbe iaa§iieftUBM'to sl^tuni^Kin; - A 'p^r of <thetti^nov 'possessed 
a fiftiii^.poweir of/two.poiHidr led' a halfi * 

:The-iMct stbp.wosto UmHIk thef bars inlcnded fortfae cons^ ' 
poiaad^iiiignet,:b]fr'inedaB -of thtee' ststf bars nbw nu^nefized. 
Fer idibpurpoae; the flk*bars- were t^toMfiedinto two h&agnets, 
bjr.^fing ihrde of .theitf together, : with similkr poles in contfef ; * 
thssfe twa.wef e the» placed j^ with oppomte jjoles,^ in conaeGtioir^ 
andtkdtliQgdthier at one ciid^ but' sefwnited abqol the tlnrd of 
an-indftiit'tbe cMiar^ 86 as to ferm otii^ eompoand magnet^ and 
a oondiietor' was kept oonstandy apfiM to the op^n 'end.af iu 
whisn not^in use, to preserve the power fromb^ing Ipst. [^ One 
of ihe bars of the horse-shoe magnet, with axohdiktor placed 
aa!oss theipol^^-.wa^ nqw placed^ on a.bciard, ina/giXMibe out 
out so 88 to holdiit fast under' the (iperationi The sttUgMbar 
magn^'W^ff^heh placed erect on the mtddhrof it; 'with the ^pa« 
rated poles downward, and rubbed against the horse-shoe bar^- 
ftofii'die middle to one of its poles, until the north pde of the 

• See PkiL Trans,, vol. xlvii. p. 31. 
VOL. IX. NO. 17. JULY 182tJ. D 
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50 Account q/" Captain Scoresby^s 

one was in connection with the p(de intended to become aouUi of 
the other ; from thence it was rubbed back again^ with the south 
pde oi the magnet in advance, as far as the other extremity, or 
that intended for the north pole of the horse-shoe bar. Two or 
three strokes of this kind being made from end to end of the 
bar, on each side of it, the north and south poles of the magnet 
being always directed to the south and north poles of the bar 
respectively, the magnet was slipped sideways off, when at the 
pole of the bar, and the bar was found to have acquired such a 
magnetic power as to enable it to sustain a weight of several 
ounces, hung from the conductor. Each c{ the bars of the horse^ 
shoe magnet was treated this way in succession, and then the 
first five bars of the magnet being combined by the screws, 
were employed in the same way as the soft sted magnet had 
been used, for increasing the power of the sixth and seventh 
bars, by which they were rendered capable of carrying above 
two pounds weight each. These were then substituted, in the 
combined magnet, for the fourth and fifth bars, iHiile the lattar 
underwent the touch of the other five in combination ; and, in 
their turn, the second and third, and then the seventh and first, 
were subjected to a similar treatment. After these emigrations, 
which occupied forty-three minutes, the compound magnet, with 
all the seven bars in connection, lifted ten pounds. After a se- 
cond series of the same kind of manipulations, five of the bars 
in combination, carried fifteen pounds ; and, after a third series, 
eighteen pounds ; but as, on trying a fifth series, little augmen- 
tation took place, the process was discontinued. The whole of 
the operations, from beginning to end, occupied above four 
hours ; but, as I generally rubbed each bar with twelve strokes 
on each side, instead of one or two, which I afterwards found 
sufficient; and, in other parts of the process, spent a great deal 
of time and labour which turned to no account; I doubt not but 
the whole might have been completed, banning without^ the 
smallest perceptible magnetism, and ending with a lifting power 
of twenty or thirty pounds, in the space of two hours, or less*. 

*>< Canton, it is well known, produced magnets by means of a poker and tongs^ 
with bars of soft steel. His process being fully stated in the Philosophical Trans- 
actionSy some of the above details would perhaps be anticipated by the reader ; but 
they may not be uninteresting to those whd are little acquainted with the subject^ 
especially as the fundamental process is orighial, and much more ready and effi* 



Magnetkal ExperifnfntSf dfc. 51 

As steel does not receive, immediately on being touched, the 
Ml degree of magnetic energy of which it is susceptible^ a con- 
doctor was applied to the magnet now formed ; and it was laid 
aside, with the view of augmenting its power on a subsequent 
eocanon.*^ 

The errors produced in the rates of Chronometers^ by the 
magnetism ef th^ bdances, a subject of great consequence to . 
navigators, has occupied a good deal of the attention of Captain 
Sooresby. 

It has kmg been known that when chronometers are taken to 
sea, a change is generally found to take place in the rate deter- 
mined on shore. 

" This change of rate," says Mr Scoresby, " that had usually 
been supposed to arise from the motion of the ship, has recently 
h&esn attributed, by Mr Fisher, who accompanied Captain Buchan 
in his Voyage towards the North Pole in the year 1818, ' to the 
miagnetic action exerted by the iron in the ^ip upon the inner 
rim of the Chronometer^s balance, which is composed of steel.^ 
I apprehend, however, that it will be very easy to shew, that, al- 
though the alteration of rate may be, and most probably is, ow- 
ing to magnetism, yet the magnetic action of the iron in the ship, 
exoepdng in cases where chronmneters are placed in immediate 
contact with large masses of iron, can contribute but in a very 
small degree to the error in question. For, in the same propor- 
tion as the magnetism of the earth, or the diresctive 'force on the 
eompass^eedle, exceeds the magnetism of the ship, or the de- 
viating ibrce, the influence of terrestial magnetism on the chro- 
nometer, must, I conceive, exceed that influaice exerted by the 
iron in the ship on the chronometer. A modified action, indeed, 
takes place where the direction of the magnetic force of the 
earth diflFers ftom the direction of the " local attraction" of the 
'^ ship ;" but yet the combined influences of the two f<»rces,'how- 
ever modified by direction, should, I ima^ne, be similar on the 
balance of the chronometer, which vibrates in a horizontal posi- 
tion, to what it is oa the coinpass-needle, which traverse in the 
same position. 



cient, I apprehends than that of Canton, one blow with a hammer being capable of 
developing as much magnetism as a quarter of an hour's labour with a poker and 
tongs.'* 

• Jxmrnal of a Voyage to Greenland^ p, 56. J) S ^ j 
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fi^ Jccou$a ^Caption Soormby^ 

Now, the medium effect of the altrae^ii of the loon ia ves- 
sels on die compass, in die parallels of Great Brita^% does not 
appeartb exce^ five degrees of deviadon on each «de of the 
magnetie meridian ; it is probably a little less. The force pm- 
ducing the deviation, therefore, is represented by the sine of: the 
angle of deviation^ or ff*; viiiile the directive force is repreieDted 
by the sine of 8S^ The relation of these two, is as 1 to TtlM; 
that is, the directive influence of the eorth^s magnetism on the 
compass is 11 1 times greater than the deviating influence <^ the 
Ibcal attraction. Hence, the proportion of error du^ tathe lo- 
cal attraction of the ship, would appear not to exceed, in these 
latitudes, the eleventh or twelfth part of that resulting from the 
earth^s magnetism ; while, nearer the equator, this proporddn of 
error must be still less. So long as the acticm of terrestrial mag- 
netism, therefore, remains uncorrected, it will be o£ Utde service 
to compensate for the error arising from the local attraction. In 
die Polar Seas, indeed, the force of local attracdon approaches 
die directive force much nearer than in the Bridsh Seas; and, 
in k>me situations very neai* the Magnetic Poles,^ exceeds it ; 
but still the local attraction operates without any increase of 
fbrce, excepting what niay arise from the little augmentation of 
the magnetic intensity of the earth in those regions ; so that, in 
reality, the rate of a Chronometer in polar n^ions, wheie the 
earth^s magnetism acts nearly at right angles to the plane of the 
balance, could the efiect of temperature on the instrument be 
perfi^tly compensated, ought to be more equable than in any 
eliier region, where the direction of terrestrial magnetism is more 
nearly in the plane in which the balance vibrates. 

In the important and truly scientific experiments of Mr Bar- 
ihwf on the effecta produced on the rates of chronometers by the 
proximity of masses of iron, we have a corroboration of die pre- 
ceding opinions ; for Mr Barlow, though he observed that a va- 
riatibn of rate was occasioned by the influence of a mass of iron 
equivalent to the local attraction of a ship, found by no means 
so great effectis as those observed by Mr Fisher. But' the £brce 
of terrestrial magnetism acting upon a balance that is magnetic, 
is fully sufBcient fo account for every change of rale observed. 

Mr S. Varleyj in a paper in TUlocK a Philosophical MagazhiCj 
published in the year 1798, was the first, I believe, who shwred 
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MagfBy^ietd Eaperimeniiy ^c* 58 

that an ixregularity abserved ai .the rate of some time-pieGef^ was 
awing to the'Uttignetic state of thdir balaoces. He was directed 
to the inquiry by a watch of exoeUent workmanship that he had 
iftifaig possession, which perfonned the most irr^ularly of any 
watdi Jie h«d ever seen. It occurred to him that the cause 
imgbt be magnetism ; and, on examining the balance, he found 
it so stnmgly.magnedc, that, when suspended horizontally with- 
out.lJie spring, it directed itself like a compass-needle in a certain 
positioii, which it invariably returned to when it was disturbed. 
The pendulum. Bpnog being put on, and the balance replaced in 
the .watch^ Mr Vavley laid the watch with the dial upward, and 
tfae-^north pole of the balance, as determined by the previous ex- 
periment, towards the north ;—in this ^tuation it gained 5' 35"' 
in.'twen^-fbur hours. He then directed the north-pole of the ba- 
lasoe towards the south, every thing else bemg as before, and it 
now lost 6 48" in twenty-four hours. Mr Varley afterwards took 
awtty the steeUbalance, and substituted one made of gold ; then 
having brought the watch to time, he care&Uy observed its 
mte, and found it as uniform as any watch of like construc^tion. 
H)e subseqfnently eKamined -nmny dozens of balances, out ^of 
winch he could not sdect one that had not polarity.**^ 
. The inatanee observed by Mr Varley was, no doubt, anex- 
tr«ine (Hie; but analogous effects are not unccxnmon. Captain 
Seoraby made a number of experiments on the rates of chrpno^ 
m^urS'in different positions, and found, that in^twelve^ir four- 
tem fihronometeirs, a sensible alteration of rate took fda^ in 
abmt 'one-»faalf of them,, without any alteration of position. 

<^ In a pocket chronometer,^ says he, ^^ by Allen and Caithness, 
the rate was very uniform in two positions (namely, with jthe 19, 
d*Glook^ mark'towards the KEL and SW.) ; but on lifting it from 
:KE. to S£^ a change of V.5 took place in its rate. In 
another chronometer by Hatton, there appeared to be a dif- 
ference of rate of about a second in two q>po6ite positions. 
In a on&day ehranometer by Lithedand and Davies, tfaer^ was 
scaredy any perceptible variation in three positions, namely N., 
S. and K; but, on the 12 o^clock mark being directed towards 
the W., a change of one second per day occurred. In another 

' I l> ■■■ I l.lpl.l I .1. I.. .. .. I I , Hill M M , , 

* EiMuT^k TransactwM. toI. ix. p. 353, 
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54 Account of Captain Storesby^s Magneticdl Eaperimenis. 

instrument by the same makers, between the NW.' and S£. po- 
sitions, there was a difference, by the first experiment^ cjf 9!' 3 
per day, and by the second expeiiment, of 1^.1/ In an eight- 
day chronometer^ by Margetts, there was also a sen»ble effect 
produced by an ^terdtion of position. But the most extraordi- 
nary result was with an eight-day chronometer. When the po- 
sition was kept uniform, the rate of this instrument was very 
fair: but, on shifting it from N£. to SW., it was retarded 
4".4 daily. On restoring it to its first position, it was again ac- 
celerated even beyond its former rate. The same change was 
repeatedly made ; and in all cases, an alteration of from 4'^4 to 
9\S per day occurred ; and, in every instance when the change 
was niade from NE. to SW-, the rate was retarded ; when the 
contrary way, accelerated ! Between the positions of SE. and 
NW., there was also a difference of rate, but it was not very 
considerable. 

" As the experiments with the last instrument were by far the 
most decisive, I was desirous of examining the balance,— ^a wish 
that Mr Davies very readily gratified. It was found to be 
strongly magnetic, acting with great energy on a small needle, 
at the distance of more than an inch. Mr Davies having got rid 
of the greater part of the magnetism of this balance, restored it 
to its place, when the change of rate, by changing its position, 
though it did not entirely disappear, was got reduced to about 
one-fourth. The balance of another chronometer by the same 
itiakers, whose rate in all positions was remarkably uniform, was 
also examined, and it was saUstactory to find that it was entirely 
free from magnetism *r 

Captain S. we have observed, proposes to get rid a£ the mag- 
netism in the balances of chronometers, by turning and grind- 
ing them in die plane of the magnetic equator. But he suggests 
another means of rectifying the errors of chronometers^ where 
balances are magnetic, by suspending them on an instrument, 
called a Chronometrkal Compciss, which he has contrived for the 
purpose^ and which always keeps them in the same position at 
sea, with respect to the magnetic meridian. This instrument^ 
shewn in Plate I. Fig. 2., consists of a slender cross of brass, 

• Journal of a Voyage to Greenland^ p. 9» 
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Descripium ofAchmUe^ a New Mineral. S6 

supported on a long point of brass or steel in a compass 
bowl, from whidi is suspended a rhomboidal compass-needle. 
On the center of the brass cross there is a light case of card 
paper fitted to the pocket chronometer to be carried by it. 
The case for the chronometer slips upon two pins rivetted to a 
moveable plate upon the cross, which being made to slide in dif- 
ferent directions, may be so placed as to adjust the chronometer 
fairly over the centre of the heedle, and is then fastened by 
screws. In this state, the magnetic needle below it causes the 
cross and chronometer to traverse with great celerity. It there- 
fore has the property of keeping the chronometer invariably in 
the same position, and, being suspended on gimbals, of preserving 
it from the bad effects of the motion of the ship at sea. The 
magnetic needle was hung five or six inches below the chrono- 
meter, so that its influence on the instrument was not greater 
;than that of the earth ; and, being in an opposite direction,' has 
a tendency to neutralize, rather than add to, this disturbing 
cause*. 

This apparatus was tried at sea, and proved to answer the 
deared purpose in a most admirable manner. In one of the 
heaviest gales experienced on Captain Scoresby^s last voyage, 
the chronometer on the apparatus traversed perfectly, and was 
steadier than any of the compasses. 

Art. WI.'^Description of Achmite^ a New Mmeraljrofni Nor- 
way^jbfimd amd described by P. Stbom f . 

X HIS fossil occurs only crystallised. Externally it is of a 
dark brown colour, indining to red, and in the fracture green- 
ish-black. The lustre of the cleavage is vitreous, and the cross 
firacture dull, but somewhat glistening. It is feebly translucent 
on very dun edges. It scratches glass, and its specific gravity 
is S.S4. It presents a rhomboidal prism, with truncated ed^es, 
and with very acute summits. It has four cleavages parallel to 
the longitudinal faces of the prism MM r^, Plate IV. Fig. 1. 
the two first of which are more perfect than the two last. In other 
directions the fracture is uneven, and nearly earthy. According 

* This instrument is described in the Edin. Trans., vol. iz. p. 364). 
t Abstracted from the AnnaU of the Academy of Sciences at Stockholm for 
1821, p. 160. ' n ] 
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to 'Professor iMitscfaerlich's .measurcnenU with the tA^cHwg 
goniometer, 

M:M= 86*56' 
M : r = 133 «8 , 
M : c *= 136 38 
« : » = 35 
• :r = .162 ^ 
!:«= 28 19 
l:es=165 16i 
The angle of the edge, i == 104** 26' 
And of the edge, • = 80*. o : r ar 140. 

The facets of the prism corresponding with^the cleavages are 
very perfect, but the terminal facets are less so, and therefore 
the.^ibove measures of their inclinati<Mi may deviate a little from 
the true angles. It mdts readily before the blowpipe into a 
•black globule. 

This mineral occurs in the parish 6t Eger, in the south of 
Norway. It is found in nodules of quartz, disposed in a gra- 
nite, which, according to Hausmann and Von Buch^ belongs to 
the transition formation, and the crystals appear to radiate from 
the granite into the quartz. 

According to the analysis of Professor Bctz^Uus, this mineral 

contains. 

SiKea, . A£w2$ 

Oxide of Iron, . . - 31.2 

.Oxide of Manganese, . 1.08 

Lime, . . . 0.72 

aoda, . ^ 10.40 

*«0.70 

If the minute quantities of lime and manganese be regardied 
as replacing a corresponding quantity of soda, the formula re- 
presenting its composition is = NS^ + SFS^-^. 

As Haiiy has derived the name of Axinite from the axe-shaped 
form of the crystal which bears that name, Berzelius has given 
that of Achmite (from «;ky*«, a point) to this new and very re- 
markable substance *. 

* In the cahioet of. Mr. AHan, . t|iere is a. large and W4|U ^fioad^crjcital 6t this 
fu^^sj^ianqe, which he spme ^ears ago r^eived as an unknown niincral from Norway. 
The particular locality was not given. It presents additional facets, not only oq 
the edges of the rhomboidal prism, but on the summit of /the acute pyramid* The 
latter are so small, that it is not ^asy to give their precise measnrement* By ex- 
amining a fragment of this crystal, Dr Brewster found that it possessed dovble re* 
: fraction in ^ very considerable degree.-— Ed. 
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Art. VII.— (M the Measurement (^ihe Progreee cfan Eclipse 
of the Moon with a Seoetant, or Reflecting Circle. By T. E. 
BowDiCHy Esq. CoaxmvinkfUed by the. Author. 

XT is impossible to observe the beginning of an eclipse of the 
Sun or Moon on shipboard, with predion, but by measuring 
the progress of either with a sextant, at intervals of five minutes. 
Advantage may still be taken of these^phenomena, for the deter- 
mination of the lon^tude. 

This method offers the great advantage of multiplying the 
angles, and consequently of diminishing the errors by which the 
partial observations may be affected. 

It was first proposed for eclipses of the Sun by Wales, who 
thus observed that of 1774. King, who accompanied Captain 
Cook in 1777, also availed himself of it; but, in both instances, 
the mere observations are recorded, without calculation, formula, 
or result. 

Eohler. appears to have been the first who recommended, and 
Humboldt the first who put in practice, the appUeation of this 
method to eclipses of the Moon. The latter thus determined 
the longitude of Ibague within |th of a degree; but as Oltmans, 
wlfo calculated this observaticoi, has merely given us the result, 
without the formula, and as I do not know of any formula be- 
ing in print, I thought it might be useful, as well as interesting, 
to submit the following, which is general, until a neater one may 
be discovered. 

]L.et A = longitude ]) — long. — ISO*. 
X = latitude of })• 

A, =: augmentation of the idatiYe longitude of ]). 
x^ = moveqiei^t in latitude of ]). 
t = semi-diameter of 0. 
y=z do. }). 

p =z parallax of 0. 
/do. 5. 

f =: enlightened part of }) in minutes^ 

t = the time before or after the instant of calculating the long, of }). 
T = time for which the above elements (from the Naut. Alman.) arc calcu- 

, lated. 
T'r= mean time of the observation. 
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58 Mr Bowdich on the Measyroneni f^an EcUpu 
To determine the relative orbit of the ) we have, 

by which latter equations we may determine a and b; but we 
need not recur to these equations, observing, see Plate IV. Fig. S. 
that when 

trill a? = A+|A' y = A + JV; 

whence the general expresson, d? = A + ^A' y = A + ^a', 
which gives us the value of x and y in time, and enables us to 
determine the place of the )) at each instant. 

To determine the distance of the centre of moon and cone of 
umbra at any moment, we have (calling the radius of the cone 
of umbra g), see Fig. 3. 

D^=:a?»+y* = (A; + A;)<« + «(AA, + AA,)< + A* + A* 

01) = D D+Dft— c = f D« = (i + e + >)» 

(• + «— >)» = (a; + a;)^ + 8(aa, + aa,)< + a» + a» 

T6 find the value of (, we have 

ST =111 SS' = ^Tlt?5£i TR = -^ 

tangj; tangp tang^ 

JT:Jtt::TT':RR'; JS:JT::SS':TT'; JS--JT:JT::SS'— TTiTT 

TFL:JT:J'^(^'-^P):TT JT=_^T^ 
tang^ tang/? tangj-^ta^gp 

JR = JT— TR = ; 5^!^!- -^ 

tang J— tang p tangf/ 

jR ^ (tang;?^— tang > + tang;?) TT^ 
tang p^ (tang }— -tang^) 

TT' . (tang;? — tang> + tangp-)TT\ . ^T': RR' 

taxist/ (tanfir)— tans v\ '* 



tang}— -tang p * tangp" (tang)— tang/?) 

^^,^TT(taogp--tang> + tangy^) ^ ggl^ 

tang j/ ° * TB 

tang p ^ tang }+ tang //, 
tang {= tJEUigp + tang p' — tang ) { = p+^— >; 

^+^ A,*+A* '- ^^qn;? 
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aiid making r = (j!) + |y — >)—y*, we have, see Fig. 4. 
^ _ -X AA, — aV + V(AA, + ^xy + (a; + a;) { {r+ ,)V A« — A» } 

Thus, this problon serves to determine the longitude, when 
we have observed f, and the relative time at the place ; for, de- 
signating this time by T', that of the calculation of the elements 
by T (which must be taken near the opposition), we have the lon- 
gitude expressed in time by the formula l=t — T, being west 
if / is positive, and east if it be negative. 

The discussion of this formula shews, that if we make the 
quantity under the radical == 0, i. e. 

(AA, + AA,)* + (a; + A;){(r+ .)»— A« — x«} =0, 

and derive the value of (r + 1) therefrom, 



+*- a; + a; 



il will be the value of the shortest distance between the centres 
of the conus umbrae smd the D. 

The time will be given by the equation 
. — _AA^_— AA^ ^ 

in whidi t indicates the middle of the. eclipse, > 

if we would have the beginning and the end of the eclipse, 
we make i = gy, and the time of each will be given by the equa- 
tions, I 



taking the agn — for the beginning, and + for the end. 



* Or rather v" = ^ 4* +p'^^Sym^ J^, «< Pour fiiire ces cakuls dedemi-dur^e, on 

fait ordiiuuiement le rayon de Tombre ^ (t7 4- r •«- (T), pexoe qu*oii a rexnarqu6 

qtie les durte obaervte 6taient toujours plus longues que le dur^es calcuUes, ce qu'on 
attribue k Tatmospb^e de la terre, qui intercepte la lumiere du soldi, et Mi le 
m^me eflfet que produirait une augmentation d^environ ^j^ dans le rayon de la 
terre. Cette Evaluation parait bien considerable.— -Delambre, Astronomer p. 350. 
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60 Mr Bowdiefa on ihe Meaturment ofaaEt^ipH 
The duiBtion oS the eclipse mil be given by ' 

If vre desire the end of the immersion And the banning of 
the emersion, we make t zro, and the times will be given by the 
equation 

,_ — AA,— a\±:^(aa^+aa,)«+(a;h-a7)(7^— A^— A«) , ^ 
t -^^^, ^—. ^ + X, 

being after the middle of the eclipse, if we take the «gn -f of 
the radical, and before if we take — . 

^Let I represent the duration of the total immersion of the D, 
i. e. the time during which she remains completely inviiible, and 
we have 

,l_V -^^^^ 

Lastly, we have the hour to which any enlightened paii; % cor- 
responds, by making t equal to this part, and deducting the cor- 
responding value of t 

In all these equations, we use or repeat nearly the same lo^ 
garithms, which very much expedites the calculation. 

Let us suppose that we have measiured the chord of distance 
between the two horns of the Moon, which seems to me to ad- 
mit of more precision ; we have only to make the following ad- 
ditions in the original expresfflons for the elements: 

c= ^ distance of the horns of J), 

t = mean time of the observation of c, 

r = ^ (;? +// — 3) = radius of the section of the conus um^ 

bras, 

tang i =. a sin i = /S cos i = « 

f/zrfiaf + eej/ a=z»af — fi^ (Biot, <r«wii. -AiflZ. Na 77.^ 
^'« -j. y « = r* Equation of circle of coiius umbrsel 
9/* + {x' — D)? = >'* Equation of circumfei'ence of J refer- 
red to id axis. See Fig. 5. 
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r»— ar^ + a:^— 2Dy + D* = J* af= 



D» + **~Jf» 



215 ' 

^ IDS ' 

r-*- ^ 4j^ . 

making ^ = r, we have 

4D*c«— D* — «DV — 8D»y« -—r* — y* + ar***, 
D* + 2D»(2c« — r» — y*) = — r* — y« + 8r«>*, 
D*=— (2c» — r«— J'*)± V4c* +r* +J'*— 4c»»^— 4c*J^ + 4>*r», 

D*;=-(c+r)(c— r)— (c— y)(c+}')±2Vc*— c*r*— c*>^+J'»r*, 

c*— c»r*— c«J^+}'V = c»(c»— 3*)— r»(t*— >«) = 

(c»-r*)(c*-y«)=(r + c)(r-c)(y + c)(y-c), 

D«=(r+c)(r_c)+(y+c)(y^c)±V(r+c)(r— c)(y+c)(y~c), 

A'=(r+c)(r— c) B'=(y+c)(y-.c) D»=A'+B'+2VS7F 

D« = .» + ^ = (A* + A,*)<» + 2(AA, + AA,)< + A« + A«, 
whence, (making — AA, — aa, = A A * + > » = B) 
^ 2A<_ D«— A»— A* 

The time of the middte of the eclipse ia = T + — . 
The 4 roots of the following Equation, 

, = T + 1 + V (|)%Z^E^Z±15 

= 0)) give the banning of the ecUpse^ / 

The end (^ the immersion. 
The beginning of the emernon,. 
The end of the eclipse. 

The duratioiyof the eclipse is = 2a/ (^)'+ ^^^^'>'— ^ " ^^ 

The shortest distance between the centre of the Moon and of 
the section of the conus umbrae (occurring when t is equal to 
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the time of the middle of the eclipse, or ^ = T + -^ 1, will be 
given by the value ^ D, derived from the equation 



(Xf 



+21=^=, dW+^'-^a. 



Lastly, any enlightened quantity of the Moon, or any distance 
of the horns, will be given l^y the formula 



— W(i)^^ 



-> 



observing, that, in the former case, D = r — 5' + 1, 
in the latter, D* = A' + B' ± ^'JUW] 

A'=(r + c)(r-c) B' = (y + c)(y-c); 
thus we may have the time t expressed in function of i, or in 
function of c. 

The longitude of the place will be expressed in tmgie by the . 
formula L = ^— ^', in which { represents the time of the obser- 
vation of • or c ; the longitude being east or west, according as 
L is positive or negative. 

Finally, substituting the value of ^, we have the lon^tude 
expressed in time by the formula, 

I have calculated M. de Humboldt''s observation at Ibague * 
by this formula, and the result would no doubt accord precisely 
with that in the text, were the elements it contains free from 
errors ; for, after correcting the most palpable, my result differs 
but 27" from that of M. Oltmans. The following errors cannot 
^disputed, and other lesser ones certainly exist. 

It is impossible that 21 ** 2(y 46" can be the mean time at 
Paris, ance the elements are calcidated very near the oppo^tion, 
and this happened, according to the text, at 19** 26' 41". If we 
suppose, for a moment, that this latter element is inexact, we 
may still convince ourselves that 21** 20' 46" cannot be the cor- 
rect time, by merely observing, that the enlightened part of the 

• Voyage de Humboldt, Partie Astronomique,' (2 vol. 4to), vol. ii. p. 255. 
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Mocm SS'SCKmust be near the end of the eclipse, since both the 
time and the quantity of the enlightened part of the MoOn con- 
tinue augmenting ; nevertheless the time of this measmfement is 
«P (K 18^9, t.e. less than Sl^^ SO' 45% which is evidendy ab. 
surd. This error of the text leaves no other akemative than to 
deduct the time for which the observation is calculated fixxn 
that of the full Moon, which gives us Id*' ST ItS^'.S. Another 
evident error of the text is detected as fcJlows : 

Mean Time at Paris, %l^ (y 13*.9 acooidiiig to the text, 

.^ Ibague» 16 SO 54.0 

.'. Longitude in Time, 5^ V 19^' 

inctesdof * • 5 ft 30 given in tlie text. 

Bitot, 0* (K 20* 



Aet. WHL-^Retnarks on the Increase qfthe Population of the 
United States and Territories tf North America^ with Ori* 
ginal Tablesy dcdficfd from tfie American Population Re^ 
tumSf to illustrate the various Rates qf*Ificrease in the White 
PopukAian and Slaves j and also the comparative degrees in 
which Agriculture^ Commerce^ and Manufactures prevail. 
By GEOftGX Harvby, Esq. M. G. S. H. A. S., $(c. (Conti* 
nue4 from Vol. VIII. p. 839^ 

Slave Population, 

JljVERY lover of bumatiity oeoessarily feek an interest in the 
condition of that class of our fellow men who are doomed ta 
qpend the long range of a miserable existence in a state of slave- 
ry. The heart sympathises with their misfortunes, and we ea- 
gerly embrace every opportunity, which is likdy to throw even 
but a feeble and uncertain light on their unhappy conditjon.- 
The returns of the slaves contained in the American Population 
Tables, are probably the onfy sources from which any satisfa&F 
tory infimnation can be drawn, to illustrate this very impartaotr 
fubject 

It has been already remarked, that in the enumerations of the. 
American people, prior to the census of 1820, the slaves wet^: 

thrown into one mass, without any distinction as to their sexes, 

1 
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ajod mu<h le» any diyisioiift tdadiig to their ngtt^. In the o^f- 
sus of ISSO^ howeyer^ these very itQ[k>itaiit partieuktos i¥^e at* 
tended to; the males bmg separated firom the females^ and each 
sex divided into the four classes alluded to at the<ammtrxce* 
ment of the paper. It waa observed also, at the same time^ as 
a dtcumstaaee much to be regretted, that the ages of the slaves 
do not entirely correspond with the classes into which the free 
males and females were divided ; aad that, therefore^ many in- 
teresting comparisons which might otherwise have been made, 
with the white part of the population, could 'not, under the pre- 
sent circumstances, be instituted* It would have been interest- 
ing, for example, to have been enabled to compare the slave po- 
pulation under ten years of age, with the free white populatixm 
of the same class, and by tins means to have considered, how 
far the general circumstances of the younger classes of slaves at 
all asdmilate to the state of the free American population of 
corresponding ages ; whether slavery exerts any influence of a 
very baneful nature on the young ; and whether the freedom of 
the parent does not contribute, in a very powerful degt6e, to 
cherish a healthy and vigorous oUbpring. Some idea of the na- 
ture of this influence may be drawn from a TaUe which will 
speedily follow. Two classes, howeveir, of the slave population, 
admit of a durect comparison with the free pGf)ulatk>n ; that is, 
those of twenty-six and under f(»ty-five, and of forty-five and 
upwards. If, indeed, we regard the aggregate of the classes 
below the former of these, in each case, as a single class, ana- 
thier: comparison may be made, with each sex, below the age 
of twenty-«ix. 

If we take the total amount of each class of the free.wl»[te 
population, in all the provinceis, in 18^0, it appears, that, for 
every 100 free whit^ males of 26 and under 4S; thc^e wiere d54 
under 26 y ear$ of age, and 65 of 45 and up^rardit ; but that (or 
every 100 male slav^ of ^ and under 45, there were 384 un- 
der 26 years of age, and oidy 47 of forty-five years and Up- 
wards. So also, for every 100 free females of 26 and und^ 45, 
there were 362 under 26, but only 63 of 45 years and upwiuds ; 
and for every 100 female' slaves of 26 and uilder' 45, there were 
845 under 26 years of age, and 46 of 45 years and iipwards: 
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These interesting results will be more clearly perceived in the 
following Table : 



Clais of Pbbsoks. 


Under 
20. 


Of 26, 
and un- 
der 45. 

100 

100 

100 

100 


Of 45, 

and 

upwards. 

65 
47 

63 

46 


Males,, Free, . 

Males, Slaves, 

Females, Free, 
Females, Slaves, 


354 

334 

362 
345 



These numerical results clearly prove the baneful ef!bcts of 
hard labour and coercion on the unfortunate slaves ; and is most 
manifest in the class of 45 and upwards, the representative num- 
bers for the male and female slaves being so very much below 
the corresponding numbers for the free population. If we ad- 
mit, however, for a moment^ that the relation of the representa- 
tive numbers of the male and female slaves, to the correspond- 
ing numbers of the free white population, be such as the laws 
of nature allow ; and that slavery exerts no improper influence 
on the condition of man, then ought the representative numbers 
belon^g to the classes under 26, and of 45 and Upwards, in 
the free persons and slaves, to bear some apalogy to each other. 
This, unfortunately for the interests of humanity, is not the 
case ; for if we take the males of the classes here alluded to, we 
shall find, that if the slaves of 45 and upwards bore the same 
relation to the free males of that age, as the slaves under S6 do 
to the free males of the same class ; then, instead of there being 
only 47 for the representative number of the oldest class of 
slaves, there should have been 61 ; and if a similar comparison 
be madetfof the females, we shall find, that, instead of the re- 
presentative number for the oldest class being 45, it should 
have been 60. Hence it appears there is a deficiency of no 
less than 14 persons of each sex, in relation to the assumed 
number for the class of 26 and under 45, occasioned, it may* be 
fairly saidj by the hard labour^ and the many miseries necessa* 
rUy attendant on slavery.- This is a point of view, however, 
much too favourable, for, consadering the subject, no other rea- 
son can be asagned, why the representative numbers for the 
fllaves wader 26 are also below the corresponding numbers for 
iktL free persons, but that the effects of slavery have made them 

VOL. IX. NO. 17. JtTLY 182S. E ^ i 
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8o. There cannot be so essential a difference in die natural 
constitutions of the slaves and free persons, as to create so de- 
cided a change among the representative numbers as the Tal3le 
presents. The diversities must be the result of the circum- 
stances of each. 

It is most remarkable, however, that a kind of analogy should 
run through the several representative numbers of the same 
class. For example, if we take the class under ^, we shall 
find the female slaves nearly a £3urth proportional to the 
free males, the male slaves, and the free females; for 
364 : 334 : : 862 ; 342, agreeing within three persons of the re- 
presentative number for tJhe female slaves. The same pincnple 
will also be found to agree still more closely with the last class ; 
for 65 : .47 : : 63 : 46 nearly. Now, the proportionality of these 
numbers proves, that whatever may be the nature of the causes 
which operate on the slave population, their influence on both 
the sexes must be very nearly the same. But are thos^ causes 
favourable to the happiness and well-being of the slaves ? Are 
they such as to leave them no room to regret their condition^ 
when they contrast it with the situation of the free population 
which surrounds them ? These are questbns most interesting 
to the philanthropist, and to the satisfactory solution of which,, 
every friend of humanity is desirous of lending his aid, how. 
ever feeble and weak it may be. It would indeed communicate 
a pleasure of no ordinary kind, if it could be satisfadx>rily pn>. 
ved, that the causes so operating are not such as are hostile to 
human happiness, to the well-being and moral improvement of 
this unfortunate people. But the reverse is much to be feared.. 

The male slaved under 14 years of age, in each individual 
State and territory, exceed the females of the same age in num. 
ber ; and if we take the average of the whole slave population^ 
the relation will be found to be about that of 106 to 100. But 
for the other classes, the preponderance will be found, in some 
of the States, on the ade of the males,^ and in others on that of 
the females. Taking, however, the aggregate amount of each 
class, for all the States, the males will be found to exceed the 
females for all ages ; though in the class from 14 to 26 they ap^ 
proach exceedingly near to an equality. The results of these 
comparisons m^y be arranged in a Table, and which will at 
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of the United States and Territories ofUarth America. 67 
once exhiUt the relation between the males and females of each 



Aaii. 


Proportional 

number of 

Males. 


Proportional 
number of 
Females. 


Under fourteen, 

Fourteen, and under twenty-six, 
Twen^-six, aiid under forty-five, 
Forty-five and upwards. 


106 
100 
107 
110 


100 
100 
100 
100 



It therefore appears, that, in the transition from the first class 
to the second, of the slave population, the ratio of majority 
which at first existed, becomes gradually converted into one of 
equality ; but that, from this latter class to the final one, the ra- 
tio ag^n augments, and attains its maximum during the decline 
and close ojT life. 

The results which the above Table afibrds, are so very dif- 
ferent from those which have been obtained from the returns of 
the free coloured persons, that no apology may be necessary for 
somewhat interrupting the order of the essay, by introducing 
them in this place : 



Aoss. 


Proportional 

number of 

Males. 


Proportional 

number of 

Females. 


Under fourteen. 

Fourteen, and under twenty-six. 
Twenty-six, and under forty-five. 
Forty-five and upwards. 


104 
84 
86 
93 


JOO 

100 
100 
100 



How opposite must have been the causes which contributed 
to produce the first numerical columns of the preceding Tables ! 
They are most unquestionably of a highly interesting nature, 
and deserving, in a particular degree, the attention of the phi- 
losopher. One principle may be clearly deduced from them, that 
the condition of the female is much improved by the blessings 
of freedom ; but how far the. representative number^ for the 
males may be safely conjpared with each other, considering the 
probability there is, that this class of the slave peculation is 
continually receiving augmentations of an irregular kind, 
through the various channels which unfortunately exist for the 
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supply of slaves, is a subject worthy of much oanaderadon. 
From whatever causes, however, the differences among the re- 
presentative numbers may arise, their remarkable disparity ren- 
ders it a question of peculiar interest, and worthy of a distinct 
examination. 

For the purpose of estimating the rates acccffdiag to which 
the slaves have either increased or decreased,, in the several 
States and- territories, the following taMe has been computed 
from the respective population returns : 





Rates of IncreaselRates of Increase 


Bates of Increase 




I^TATKS & TEMIITOBUt. 


or Decrease fromfor Decrease from 


or Decrease fifon 






1790 to ISOO. 


1800 to 18ia 


18IOtal82a 




1 


Maine. 










I 


New Hampfihire, 


— 94.9 








Cfi . 


MassachusettBy 












Rhode Island, 


— sac 


— 71.6 


~ 58.3 




•g 


Connecticut, 


— 65.6 


~ 67.4 


— 68.7 




;! 


Vermont, 










1 


New.York, 


— 3.4 


— 37.3 


— 32.8 




New Jersey, 


+ ar 


— 14.5 


— 30.4 




en" 


Pennsylvania, 


^ 54.3 


— 114.6 


— 73.5 




S 


Delaware, 


— 44.4 


— 47.3 


+ 7.9 




*§ 


Ohio. 










i 


Indiana, 






— 19,8 






'Maryland. 


+ 5.4 


+ 2,7 


» as 




J 


Virginia, 


+ las 


+ ia5 


+ S3 




3 


North Carolina, 


+ 82.5 


+ 26.7 


+ 21.5 




|- 


South Carolina, 


+ 3tf,5 


4- 34.4 


+ «8.2 




Georgia, 


+ 138,2 


+ 76L2 


Hr 4M 




5 


Louisiana, 






4 2193.7 




1 


Tennessee^ 




227.8 


4- 79.9 




^Kentucky, 


+ 224.6^ 


+ 99.7 


+ 57.3 












+ 20.8 




1 


Misslsippi, 




+ 389.8 


+ 92.0 




Illinois, 






+ 445.8 




3 . 


Missouri. 










*E 


Michigan. 










H 


Arkansas. 












^Colnmhia, 




+ 360.3 


+ 18.2 




The entire Slave popu* ) 
laUoB, - j 


+ 28.2 


+ 33.2 


+ 29,1 





With reference to the above table, it may be observed, that, 
in the districts of Maine and Massachusets, no slaves have been 
recorded in any of the returns ; and it may hence be presumed 
that these districts have been always free from this class of per- 
sons. Ih the census of 1820^ the foUowbg Stetes, in addition 
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to those last mentioned, were found witiiout slaves, viz. New 
Hampshire, Vermont, Ohio, and the territory of Michigan;; 
thdr numbers having rapidly decreased from one census to the 
other, so as in the last enumeraticHi to have disappeared alto- 
gether. In New Hampshire, for example, the decrement from 
1790 to 1800 was 94.9 per cent ; and this diminution having 
been probably continued with still greater rapidity, during the 
succeeding periods, the whole slave population had vanished be- 
fore the enumeration of 1810 ; . nor were any traces of thdr ex« 
istenceto be found in 1820. In Rhode Island, the decrements 
iriH be peimved to be rapid and continuous, during the whole 
period embraced by the table ; and, in the last census, the slaves 
were found to amount only to 4:5 in number, and these will 
most probably disappear before the next census of the people. 

In Connecticut, the decrements have been increaMng through 
each period, leaving, in 18S0, only 97 slaves. In Vermont, in 
the year 1790, only 16 slaves were to be found, but not one in 
the succeeding census. In the State of New- York, the slaves, 
in 1790, amounted to above S1,000. In the succeeding ten 
years they reoaved a feeble decrement of 8.4 per cent..; but, 
in the following period, k unouBted to 87.S par^cent.; and in 
the decade from 1810 to 18£0, the rate of decrease was conti- 
nued at the rate of 32.8 per cent ; leaving, at the end of the 
period last mentioned, only 10,088 slaves ; so that the tim^ may 
not be far distant, when the inhabitants of this large and po* 
pulous province will have to boast that every native o( its soil 
b free. 

In the first of the periods included in this table, New J^ersey 
received an increment of 8.7 per cent to its slaves ; but, in the 
succeeding period, a decrement of a greater magnitude was 
found ; and, during the last period, this decrease became still 
greater, amountii^ to S0.4 per cent, leaving only 7557 slaves 
at the last census. In Pennsylvania^ the slaves have declined 
very considerably since 1790, having diminished, in the first in- 
tervalj 54.8 per cent ; in the second, 114.6 per cent; and, in 
the third, 73.5 per cent ; so that the slaves which, in 1790, 
amounted to nearly 4000, were reduced, in 18S0, to a little 
more than 200. Delaware, on the contrary, which had recei- 
ved considerable decrements in (he first and second periods, in 
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the last Teoeived a small ineremoit ; its slaTe population, ac- 
cording to the last census, exceeding 4500. Maryland also, 
which, during the first and second periods, had received incre? 
ments respectively proportional to 5.4 and 2.7, in the last pe- 
nod experienced a decrement of 3.8 per cent But any incre- 
ment, however small it may be, when operating on a conade- 
rable slave population, hke that contained in Maryland, must 
be viewed with concern. In 1790 the slaves amounted to 
above 103,000, and these, by the increments they received in 
the succeeding decades, were increased, in 1810, to more than • 
111,000; but the decrements experienced in the last period 
reduced them to about 107,000. In Virginia, also, with slaves 
amounting, in 1790, to nearly 293,000, we cannot but contem* 
plate with pain so large an increment as 18,2 per cent in the 
first period, 18.5 per cent in the second, and 8.8 in the third; 
and though these increments form a descending series, stiU ope* 
rating, as they do, on so large a population, the effects must he 
very considerable ; and hence we iind, that, in 1820, the slaves 
amounted to above 425,000, making an increase, in thirty 
years, of 132,000. Should these increments, during succeeding 
years, still diminish, we may hope to see the slave population of 
Virginia reduced to a stationary sitate ; or, what would be still 
more pleasing to contemplate prospectively, such a series of de- . 
crements, as would speedily lead to a total removal of this un- 
fortunate order of men. The two Carolinas also have received 
increments during each period, but of a decreasing kind. In 
the northern province of this name, the increments were respec- 
tively as 82.5, 26.7, and 21.5, during the three periods indicated 
in the table ; and, in South Carolina, as 36*6, 34.4, and 28.2 ; 
these increments, augmenting the slave population of the former 
province, in thirty years, from 100,000 to 169,000 nearly; and, 
in the latter, from 107,000 to 260^000 nearly. Georgia, in 
1790, had a slave population of above SOjOOO ; during the sue- 
ceeding ten years it received an increment of 188.2 per cent ; 
and, in the period from 1800 to 1810, another increment of 
76.2 per cent ; and, in the last decade, a still farther increase 
of 42.2 per cent. The consequence of these rapid increments 
has been, to increase the slave population from a little more 
ithan 29,000, to nearly 160,000, during the space of thirty 



Digitized by 



Google 



qfike United Stales and TerrUoriee of North America. 71 

years. Bat the most coiisiderable increment in the whole of 
the States and territories, is that which the province of Loui* 
siana reoeired in the period from 1810 to 1820, amounting to 
3193.7 per cent. This immense rate of increase in the slave 
population, very much exceeds the increment of the whole po- 
pulaticm^ and proves that the slaves have increased in a much 
more rapid ratio than the other branches of the popuIaUon, 
This has arisen most probably from the circumstance, that the 
firee setting who may have nngrated to this territory, carried 
with them numerous slaves. The number of slaves, in 1810, 
amounted only to 8011 ; whereas, in 1820, they had in- 
creased to 69f064. During the same interval, the free branches 
of the population increased « from 17,8S4> to 56,715. In 
the year 1810, the slaves were to the .free population as 
83 to 188; but, in 1820, they were aj 23 to 28; — a 
change most melancholy for the friends of humanity to con- 
template, and most striking, when contrasted with the results 
obtained from other territories. From Indilma, for example, 
where in 1810 there were 108 free persons for every slave, and 
in the last census no less than 773 ; the slaves having decreased 
19.8 per cent, and the free branches of the population increased 
505 per cent. The state of Tennessee, also, received a large 
increment to its slave population, amounting to 227.8 per cent, 
in the decade from 1800 to 1810; and, in the succeeding pe- 
riod, another increment of 79.9 ;•— the two increments having 
increased the slaves from 13,584, their number in 1800^ to 
80,107, their amount in 1820. In Kentucky, in the year 
1790, the slaves amounted to 12,480; but an increment of 
224.6 per cent received during the first decade ; another incre- 
ment of 99.7 per cent during the second ; and of 57.8 in the 
third period, augmented the slaves, from the number before 
mentioned, tx) 126,732, their amount in 1820. Only two enu- 
merations of Alabama have taken place, viz. in 1810 and 1820 ; 
and, from a comparison of these, it appears, that the slaves in- 
creased during the ten years at the rate of 20.8 per cent. At the 
last enumeration they amounted to nearly 42,000. In the period 
from 1800 to 1810, the territory of Missisippi received an in- 
crement of 389.8 per cent. ; and this was succeeded by another 
of 92 per cent. ; the two increments having augmented the 
slaves from 3,489 to 82,814, their amount \n}a^: .In Illinois, 
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the increment during the period from 1810 to 1820 amounted 
to 44>5.8,percent. ; but this large rate of increase fortunately 
operated only on a small peculation. The slaves, however, in- 
creased m(^e rapidly than the free persons ; for, in 1810, the 
slaves were to the free {Persons as 1 to 7^ ; but, in 18S0, as 1 to 
59. In 1820 the daves in the territc»*y of Missouri amounted 
to 9722 ; but as this was the first enumeration, no rate of 
increase can be assigned. The same remark appUes also to 
Arkansas, the slaves in that territory amounting, in 1820, to 
1617 persons, tn Columbia, the increment from 1800 to 1810 
was great, amounting to 360.3 per x;ent. ; but which was moet 
strikingly reduced in the next decade to 18-2 per cent. In 
1820 the slaves amounted to 6377. 

On reviewing the changes which the numerical results of the 
«lave population have undergone, during the periods embraced 
by the foregoing table, some of them are perceived to be distin- 
guished by increments, and others by decrements ; and it there- 
fore may not be uninteresting to enqiure in what way these op- 
posite results are connected with the four great divisions into 
which the American States have been latterly divided. The 
Northern States, it will be perceived, are either altogether with- 
out slaves, or the changes which their mimbers have und^gone, 
during the thirty years ending in 1820, have been all of a de- 
creasing kind ; the whole of their numerical rates falling under 
the class of decrements' The same remark will also apply to 
the middle States, with the single exception of a small increment 
to the State of New Jersey, in the first pariod ; and of a nearly 
similar increment to Delaware, in the last. But in the Southern 
States, the changes have been all of an increasing kind^ except- 
ing a small decrement received by Maryland in the last decade ; 
and hence, with this single exception, all the numerical results 
fall under the class of increments. And it is to be re^^ted that 
these increments should have operated on by far the largest 
portion of the sl&ve population in the United States ; and that, 
therefore, as a necessary consequence, the increase of the slaves 
must have been very considerable. The changes also in the 
slave population of the territorial governments are of the same 
kind as those in the Southern States. 

It hence appears th^t the numerical changes which the daves 
have undergone are of two opposite kinds ; and that, therefore. 
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the United States and territories may be properly separated in- 
to two great divisions,— ^A^ decrements betng confmed to i/ie 
Northern and Middle States, and the ikchembots to the Souths 
em States, and territorial gooemments. In 1820, the slaves in 
the fcmier States amounted to 82,697, and the free white popu- 
lation to 5,188»80S ; so that /or every slave there were 9S&free 
persons. But in the same year, the slaves m the Southern States 
and territorial governments amounted to 1,608,747 persons^ 
and the free white populaticm to 2,956,987, scarcely affording 
Jbr every slave two free persons. The philanthropist can 
scarcely contemplate a more melancholy contrast than this. 
It would be uncandid perhaps to say, that, in contrasting the 
Northern and Middle States with the southern provinces and ter- 
ritorial governments, that the degrees in which humanity, and 
the graces of Christian charity, prevail, bear any proper relation 
to the striking results which this comparison affords ;— still, it 
exhiUts a humiliating picture of the latter provinces, when we 
contemplate, that, out of every three persons, in their vastpcpula- 
Uan, one of them is a slave ; and this in a country also, which, 
as far as its white population is concerned, has good reason to 
boast of its liberty, and of all the substantial blessings which arise 
from the utmost limits of religious and political freedom. In 
some of these States, indeed, as the succeeding table will more 
particularly display, the slaves will be found to bear a still 
higher relation to the white population than that above alluded 
to. In Virginia, in South Carolina, in Georgia, and in Missi- 
»ppi, among every twelve persons seven of them will be slaves ; 
and yet the soil of these provinces affords an easier support to 
their inhabitants, than the stubborn lands of Pennsylvania. In 
the latter state, the ground requires deep and repeated plough- 
ing to render it fruitful ; but in the former provinces, merely 
** scratching "^ it once or twice affords tolerable crops *. 

It would be interesting, also, if we possessed the requisite 
materials, to attempt a moral estimate of the habits and charac- 
ters of the inhabitants of these two great divisions of the American 
States. That there is room for supposing some difference to 
exist, may be inferred from a remark made by Dr Rush, in the 

* See account of the progress of population, agricalture, manners, and govern- 
ment, in Pennsylvania, by Benjamin Rush, M.O., vol. iii. p. 183, of the Manches* 
ter Transactions. 
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paper just quoted, viz. *« that our State (Pennsylvania), is the 
great outport of the United States for Europeans; and that, af- 
ter performing the office of a sieve^ by detaining M those people 
who possess the stamina of industry and virttie^ it allows apas^ 
sage to the rest to those States which are accommodated to their 
habits of indolence and vice."" The States particularly mention-* 
ed by Dr Rush, are Virginia, North and South Carolina, and 
Georgia. Whether, howev^, the character which he attributed 
to them in 1786, be not too strongly marked for the present 
period, and whether the white inhabitants of those States may 
not have improved in their moral habits, in common with the 
age, is a question worthy of the most deliberate consideration. 
Still, in the most favourable point of view in which the subject 
can be contemplated, there is much reason to fear that the solid 
attributes of virtue cannot be very powerfully developed in a 
being, who is surrounded on all sides by slaves, and who jcan 
draw no other impression from their low and unhappy condition^ 
but such as have a tendency to debase the mind. No associations 
can arise from the contemplation of a social system of this kind, 
if social it may be called, all calculated to exalt the human 
character, to develope the pure feelings of humanity, and .unfo]d 
all the better attributes of our nature. The time, however,, tnay 
come, when the American Government will feel disposed to give 
a practical proof of its love of liberty, by extending the blesangs 
of freedom to her slave population. And, in the mean time, 
much may be done in all the States, but particularly in the 
southern and territorial governments, to check, by every humane 
and laudable means, their farther increase; to soften and improve 
the condition of these who remain ; and, by freeing their minds 
gradually from the degrading fetters of ignorance, as well as 
their bodies from the dominion of the chain and the whip, to 
prepare them for all the blessings of a final emancipation, and 
to which, as moral and intelligent beings, they are equaUy enti- 
tled with themselves. 

It may not, however, be uninteresting, to pursue this branch of 
the subject a little farther, and to trace, in a more particular 
manner, the numerical relations existing between the slaves and 
the free population, in all the States, For this purpose, the fol- 
lowing table has been calculated, and which, by assuming unity 
as the representative number for the slaves in each State, ex- 
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hibits, in its proper columns, the free persons proportional to it. 
It may be necessary to observe, that when the character oo oc- 
curs in the table, it is intended to express, that no slaves existed 
in the State or the territory at the time of the enumeration ; — 
and that when the symbol * occurs, no enumeration was taken, 
either of slaves or free persons. 
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This table brings into one point of view the relation which 
existed between the slaves and the free white persons in every 
State, and also with the aggregate population, at the periods in- 
dicated at the heads of the respective colunibs. In the Northern 
and Middle States, the numbers will be found to increase in all 
the periods, excepting in the single instance of Delaware, in the 
year 1820 ; but, in the Southern States and territories, they will 
be found, on the contrary, generally to decrease ; confirming the 
remark before made, that, in the former provinces, the slaves 
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have dimimshed,-— but in the latter generally increased. Many 
facts of a very interesting nature may be drawn from this table. 
It is curious, for example, to observe, how, in some of the 
States, the representative numbers for the free population aug- 
ment, and become, in succeeding periods, denoted by ao ; prov- 
ing the slaves to have vanished ;--«nd how, in other cases, that 
a close equality should exist, between the relations of the slaves 
to the free persons, at different periods ; — ^that, although the 
former may have been augmented by increments of a very irre- 
gular kind, the free population should still maintain an uniform 
relation to them. The most striking example of this nature, is 
in the state of Vir^nia, where the representative numbers for 
the years 1800, 1810, and 1820, are each 1.5 ; notwithstanding 
both the increments of the free population and the slaves, in the 
different periods, were of a very unequal kind. The irregula- 
rities, therefore, in the increments of the slaves, must have been 
compensated by increments of a correspondii^ kind, in the free 
white population. In o\her instances, the results present ex- 
amples of numbers, forming arithmetical progressions. Ken- 
tucky and Missisippi present perfect cases of the kind, through 
the entire range of their numerical results, and North Carolina 
very nearly so ; although the increments which their free white 
and slave populations received, during the corresponding pe- 
riods, bear no vitdble relations to them. These singular rela- 
tions, together with the corresponding results of the whole po- 
pulation, are arranged in the following Table : 
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It is very pleasing to observe, with respect to the entire po- 
pulation, that the free persons have increased in a greater ratio 
than the slaves, through the whole of the period, since the first 
authorised census. This conclusion may be inferred from one 
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of the last oolumns of the preceding table, and as the fact is 
worthy of being pardcularly remembered, it may be more expli- 
citly stated as follows : 



In 1790, 
In 1800, 
In 1810, 
In 1820, 
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Many other interesting relations might possibly be deduced 
from the tables relating to the slave popidation ; but it is time 
to hasten to the consideration of the facts whidi this survey of 
the American population has afforded, relative to the numbers 
devoted to agriculture, commerce, and manufactures *. 

* In Counsellov Cooper's Letters on the Slave TTrade, it Is remiirked, •* that the 
profwrtion of deaths smong slaves has been detenninedt from a series of observa- 
tionay to be about 1 in SO.** Adopting this, therefiote, as the most probabJa datum 
to which we can at present refer, we may determine from it what proportion of 
births is necessary, in order to produce the slave population, at the diiTerent pe- 
riods referred to. For this purpose, let A denote the amount of the slave popuUu 
tion, at any given period, A' its amount at any succeeding time, and n the interval 
in years. Let also — represent the rate of mortality, and — the annual ratio 
of births ; then, from the formula of population, 

we may deduce, by the aj^^lieation of logarithms, 

■ ■-(>+=^)''^*^^=^ 

the latter number of which, being a known function, may be denoted by log O; 
hence, the preceding equation will become. 



log(l4!^) = logO; 



and, by passing from logarithms to numbers, there will arise, 
and which, by reduction, produces 



I + =0; 



~"m(0 — 1) + 1' 
a general formula for the annual ratio of births. 

From the actual enumerations of the slaves, we deduce the following results r 
(1790 to 1800,) f 1.0254 

For the period from < iSOO to 1810, V the value of O is •{ 1,0291 
(1810 to 1820,) (1.0259, 

and which values of O, being substituted in the preceding formula, and also the va- 
lue of m (20), there will arise the following values of or ; viz. 

From 
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Chi Agriculture^ Commercey and Manufactures. 
The columns devoted to these occupations, in the census for 
18S0, enable us to make an estimate of the degrees in which 
they severally prevailed, in the different provinces of the United 
States ; and, if necessary, by reducing the population to the same 
radix, to compare them with similar employments in other coun- 
tries. Surveys of this nature, carried on at regular periods, and 
performed with accuracy and care, become in time the fruitful 
sources of much valuable information. By them the growth of 



From 
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i 1800 ta ISIO, V the vaineof « is i 12.6 y annual proportiOD 
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1 
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The average of these ratios is — th. 

If we admit, with Mr Cooper, that the fraction -^.tb, is a proper represents- 

TO 

tive of the rate of mortality, we may be disposed to consider the annual proportion 
of births here deduced as too great ; and that it affords the probability, that, In 
each of the periods above mentioned, tonnierahle imp&rtatiana of9lave9 miugt have 
taken place. It would be possible, indeed, to introduce an element, corresponding 
to the average annual import of slaves, into a fbrmula combining the dements of 
birth and mortality, and hence to form something like an estimate of th« anoual 
number actually imported. To accomplish this, it may, in the first place, be re> 
marked, that, whether the births exceed the deaths, or the contrary, the difference 
of the fiactions which denote them, must always be some determinate Ameticm of 

the actual population, and hence may be denoted by ztl — • If we also adopt y 

for the average annual import of slaves, and w as the representative of 1 ziz — -» 
the amount of the slave population, after n years, will furnish the equation 

= Jf ( » + »* + id' + «" ) 

w — 1 

and from which we deduce 

a general expression for the average annual import of slaves, in terms of their pre- 
eent number, and their average annual rates of births and deatha, AU of these de- 
ments are such as a perfect table of statistics ought to furnish. 
2 
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agriculture may be traced, and the steps which mark its decline^ 
either in the individual provinces of a state, or in the aggregate 
of a country at large, may be readily and satisfactorily measiued. 
So, also, the dawn of trade, and its gradual enlargement ;»>the 
feeble beginnings of the arts, and their rapid progression, when 
quickened by the active springs of commercial enterprise and 
speculation^— all have an influence on population; and their 
proportional eflects become manifest, by accurate periodical re- 
turns. In some divisions of a country, for example, agriculture 
may advance with rapidity, and make the steps, by which com- 
merce ascends, appear feeble and unimportant. In other States, 
commerce and manufactures may exhibit strong proofs of ma- 
turity and> vigour, but the arts connected with agriculture dis- 
play every symptom of languor and decay. These varied 
changes, with many other mutations of a smaller kind, may be 
satisfactorily estimated, when statistical surveys are well con- 
ducted, ajid all the elements necessary for undertakings of the 
kind are faithfully and properly introduced. 

To estimate, in a satisfactory manner, the various degrees in 
which agriculture, commerce, and manufactures prevail, in the 
different provinces of the United States, the following table has 
been computed, from the population returns for 1^0, by 
making the number of persons in each of the classes here al«- 
luded to, proportional to a population of 10,000 personi^ ; and 
to render the comparison convenient, the numerical results have 
been arranged in descending series, with the name of each state 
opposite to its appropriate representative number. 
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Table continued. 
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Massachusetts, 1213 


Ohio, 


25 


Georgia, - 104 


Columbia, - 258 




21 


Missisippi, - 86 


Thewholepo-l,,^ 
pulation, r^^ 


The whole po. ) 


75 


The whole po-l «^^ 
pulaUon, / ^-^ 


pulation, / 





At the summit of the agricultural column will be found In- 
diana, and at the bottom of the same Columbia ; because, in the 
former state, agriculture abounds in a maximum degree, in pro- 
portion to its population ; and in the latter, the least of the whole 
series. In the first line also of the commercial column will be 
found Michigan, and in the last Tennessee ; and in the column 
for manufactures Rhode Island appears to enjoy their advan- 

' tage the most, and Missisippi the least* The order in which 
the provinces are arranged, in conformity to the value of the 
representative numbers, although a little at variance with their 
geographical positions, will not only enable us to trace with ease 
the gradations in the influence of those arts, subservient to the 
existence and well-being of man, through all the different States, 

, but likewise, if necessary, to ascertwn the comparative relations 
and importance of agriculture, commerce, and manufactures in 
each State ; and also, in the great mass of the provinces at large. 
If we wish, for example, to compare the condition of agricul- 
ture in Kentucky with that of Maryland, we shall find, that 
they are to each other as £342 to 1943 ; or that this necessary 
art prevails in the former State above the latter, in nearly the 
ratio of 23 to 19. In like manner, if it be required to compare 
the commerce of New York with that of New Jersey, we shall 
find, that because each is denoted by 66, they are in a ratio of 
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Quality ; that is, that ia proportion to the respective population 
of these States, ^oommeioe prevails in th^ same degree. So, als^ 
if ^e feel desirous of oonttasting the dq;iees in which agricul- 
ttaii cwsa m eroe and nmnufactures prevail in Sointh Carolina, we 
shall find they are to eaA other is foUdws; vii. 



Agricnltiixe, 3»95li (iH 

Commerce^ 53! 

ManufuAoreB, 132 J 



11 fi« 

SVornesrlyas-! S 



We fiirtfieif penieiVe, (h<i( ten of the representative hnndiefs 
of the agQciiltural 6olanin are greater than 2146, Ae number 
deduced f rcMi a compariscHi 4)f the total agricultural, populajiom 
to the whole population of the country; and also that 8 of |he 
nmnbers in the commercial oolumiij and 10 in that devoted to 
inanuSEustures, respectively exceed, the puntbers 73 niid j369» 
bong those which exhibit the relation oi the aggregs^ of each 
of thfese occupations, to the whole ,p(^uIation. In like manner, 
we find^ that the agricultMre of New Hampshire, the commerce 
of Missouri, and the manufactures of Vermont, approach, in the 
nearest degree^ to the numbers here alluded to. .By a farther 
inqpecdon of the table, it likewise appears, that agriculture ex« 
oecxls commerce in a maximum (legree, in Indiana, .and in a mi- 
nimmn d^ree, in the territory of Michi*gaii $ that it also excee^ 
manufactures in the greatest degree in Misspsippi;' but that m 
the district of Columbia, the representative number for i^cut- 
tare will be found much inferior to thi^l of mipufiEictures. 

The decided superiority of agriculture, in idl the States, abqye 
thar commerce and manufacture &^^ room for maiiy strik- 
ing reflections, respecting the almost unbounded capi^biUties of 
the country ;-''-of the infiuenoe whi^h a plentiful supply of the 
means of subsistence must pecessarily faave^— ^in accekanting the 
population,— injmproving their political condition; and givii^ 
a high tone to their moral character ; and^in conjunction wit^ 
that active spirit, which will most probably stimulate their com- 
merce and manCifactures for a long successbn of agps, must 
open to the inhabitants of the great qorthem division of die new 
vorld, treasures of. a; nobler kind tjian those afforded by the 
mines of Peru. 

Plymouth, I ' '' ■ 

FOruaryil.iaaS.i 
tOL. IX. NO. 17. JULY 1823. r 
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SB Drs Hoppe and Honischuch's Tour to ihe Coast ^ 

Abt. IX.-iW<>ttrna2 of a Tom- to ike Cooii qfAe AdruHc Sea^ 
and to 0^6 Maimtams of Camkiay CoHnOnOj Tyrcly Sdbx- 
burg^ and Bohemia^ undertaken chkfiy with a view to the 
Botamf and Enkmciogy of those countries. By Dr DatId 
Hi:nby Hoppe and Dr Henry Hoknschuch. (Continued 
from vol. Tiii. page S26). 

-*' kundsberg, Ma/rch 28.— jVIANY of the plants wMa we 

have collected on our journey, require to be put into the'pi^ 

•;to dry. Amongst them are several mosses from Pirano. It is 

an excellent thing for botanists, that these plants can be kept 

*fc^ a long time in a fresh state; and it may be generally xcs 

« marked, that if they do not lose their calyptra and lid,. Siey do 

-not suffer. In the afternoon we went into the city, that' We 

might ^ve our friends a proof of our safe retuirn, 

" Himdsberg^ March 28.*— In ord^r ta repiur the tiine dial 
- we had lost, we must, this day, make a botanical excurisicm. 
We have therefore fixed upon visiting Contobello, to seek for 
' ihe Euphorbia Churacias^ which we did riot find* in flower on 
dte 1st of March. We had intended being there on the 15th ; 
at which period, according to our calculations, the plants woiild 
' first be In blossom. The journey to Venice prevented our pat* 
* dng this plan in e^ecutbn ; but we found that we were, even 
now, quite soon enough. Vegetation is, however, scHuewhat ad- 
-ranced^ and the Earsch (coarse stony ground, so called) ap- 
pears disposed to exchai^e his gi^y winter garb for a gre^ 
lihimmer one. The almond, peach and cherry trees, and pescor- 
rnal plants are shooti^ forth their leaves T amongst the iai- 
ier we recognised Sahm t0fmalis and Teu€f4$m favum m. 
leaf^ where they been protected from the cold, hy rocks^ iir 
the wood of Cond^bello. We descended throti^ the vine- 
yard to the coast, to collect marine plants; but this ims at- 
tended with diflfeulty. The sea r«a bigh^ arid we were oUiged 
ta take off the lower part of our dress; by' which itieims ive got 
our feet bloody from the i^arp stones of the shore. But no- 
thing can be accomplished without labour. W^ found- a lAtge 
heap ci Cardium rusticuniy which had probably been thrown 
from the net of a fisherman, as the animals were all dead. W& 
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^disd out the .finest ooloared ghelU, and c^ed |iomeour 
^ JbwidkCTehkfe full of them.^ 

. ^ Hwldib&g^ MarA9S.^^cvei(m3fie$9 is the root ^ n^ 
jtifffL^^Yettetdajy and p#rt of to^jf wore whollj occupied in 
Jajfingout the plants pr^vioudy ooUected ; but hft?ii|g fx»np}eted 
.tlusitask about noon^ one of u8 proposed employing, the after- 
^xxxi in g«Nng abimd^ to, swrch.for plants of Primubii^^ 
whidiwe had,.afew days ago, soen specnmens in an orchard he^ 
twees tfanr piffle and Trieste. T1begavdfi^waUwl|iphb9nl«Ked 
tbe (btxtpatb wi» low, and heie and there bi^okeii do^p^ trit^re 
lepanttions were about to be made, so that yre easily obtune!^ 
ttetmnoe, and got half way down tbe declivity of the hdl wl^re 
•liie Primvia grew* The finest plants were soon selected^ dug 
jxpf and carried to the vasculum, which was pr^ntly fill^* 
cThe ihrther, however, we searched among the trees and boshea, 
die larger did the sp^imens appear; and we also found a viu 
<riety with whitefloweifs. But when these were to have been ooiv. 
>eyed to the box, behold, it was giHie ! A cumung Italian had, 
perhaps, beeti looking for some while from above, at the careless 
lx»tanist»^d.fori9^,the.sch€^ stealing his box, in which, 
jibaiM too w^l succeed^ The rascal had. also carried away 
mthcilr out jbeaii^fiil pnificos^ The lo|» of die box % ttlleed, 
jof , norSjnuQ 4Qoi[i6jBgu<^nce to us; as we must^. of iiecessi^^ ^ « 
new one made,.vhieh is atitended hf$h w^th exp^ice) mi Vmfii 
^ne« However, we resolved. not to <fiatcesa ourselves tocr mudi 
tm Aooount of tl^s raisphaii^^ the ^^ that in our wbole,|o(^tifiy 
we have inet with; and speht the eveiiiiigj acetxedki^y, over a 
4}0ttleof Prqseko^ td our fiivwrite . sentiment, <M^ n^OUng 

^rjSmMef-gi UatA Xt.'^The Socirpion £xcurMM.—Tlyi 
^ioieat wind of yesterday oblig^ us to remiuqi within dooAk 
iTprd^ we wait out to ^ soudiwa^ early in the monung, and 
jMToceeded to the top of the hill of Hyuldsbf^g; in ascending 
f(^ich» we saw, imdet; the brushwood^ little besides iMKf&OTM 
fiikjidh. 9fid Pripi§^ficau^i dtreos co^ina of Willdenoiv^ a^i 
.Cfist^aMr ofiJaoquin bggap to shew their ipale spikes^ $^d 
jSi^9^ 2^ia, and JHsfO^inih^s b&ifyoifkSiMth Erica hertmasfiti 
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^ Drs Hoppe and llomschuch'fl 7otfr to I^Cotul^l^ 

<< As Flora seeniecl to refuse to pour down plenty lipon m 
fiom her cormtcopiaj we determined to try our suooess with 
Fauna. Accordingly, we tuftied over a ooii{d6 of hundred 
Btonesy and tried what could be done in the way of entooiolcgy. 
At first we found nothing but SeorpionSf and therefixe detov 
imned to name the excursion of this day in hoionr of them. 
Heaven, however, has blessed this country with other insods; 
tat we presently took two new Chfrysomdaej an unknown Hifito- 
hrtiha^ and some small CoroN; asalsotheei^^ftr(orwingcflaci^ 
of Cekmia Jhstuoaa. Spedmens of Geoiupes naricomu^ and 
Ceraknbyx Heros^ having been bibttght to us^ we hoped to fiad 
thesd also; a circumstance that appeared the more probaMe, as 
the whole mountain is covered with low oaks ; and the people 
frequently related to us how they are Utten by insects, that are 
found here in the summer. Flora now, perhaps, became jeakHU 
of U^; for in our way to the other side of the mountain, our at- 
tention was attracted by a Syngenmcm plant, that appeared to 
us neWk We had seen it indeed at Friaul, but in an imperfect 
state* 

<< W& passed over another similar hill, then went throu^ se^ 
Veral vineyards, crossed the road to Fiume, left Sarvolo on the 
left hand^ and turned towards the seashore. Here we got 
Uioa iniesHnciis^ with many other marine plants and siiells; 
but as the wind continuisd to blow strong, we hastened home. 

*^ Hundsbergj March S8.->^We have fully employed this day 
In the preservation of our insects, in laying out our plants, and 
deaifling our shells. We then examined our novdties. 

<< We have given the name of Leontodm tareuvacoide^ to oiu* 
new plant, and established the foUowing character: ^ Calyee 
exteriore erecto, squamis ovato-lanceolatis^ fotiis runcinato-pin- 
fiatifidis, lacbiiis refl^xis aciitis integerrimis, sci^ glabro uni^ 
floro, superiore attenuate*. Hab. in collibtis graminosis Httol 
raUbus. Floi^l Martio. 

^* |t is more than probable that this species hlui been formerly 
seen, but passed, by other botanists, under the idea,'that it was 
&thet Leontodon Taraxacum^ or Z. sdHnun. It dUfiirs, how& 
ever, in many respects, from either of these, and forms an iii* 

* This sf^cies has smce been well figu^red in Starm*s DtuUehiaiid Fhrtty No. 41* 
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termedkte apeoies. In order that other naturalists may form 
their opinion respecting it» from authentic specimens, we have 
delenmiied upon {ireservingalaige number of these. We shall 
do die same with any 6ther plants that we shall think require 
to be particularly studied; and at the dose of our joum^, shall 
co mp o e Aem with the valuable books and collections of Count 
Von Stetidbsfg, when we shall b^ able to qpeak with more cm. 
fidence respecting them.^ 

^JSTtmUafjiv Maireh 89.*— We intended^ very early thb 
morning, to have collected some more specimens of our Damd^ 
Ikm; but we had foigotten to consult the Linnean Horologium 
Fhras, and were too soon ; the sun was still behind the moi||i* 
tain% and our newj^jyt^^fimonin adeep sleep. We were tbeie- 
fixe oUiged to return at a later hour. Half the day wa? em- 
pkyed in preparing and laying out marine plants. In the af* 
tsmoon we wait into the city, to purchase some article necesr 
sny for preserving plants and insects, as we had ocHwiim^ oiir 
whole stock. We found in the ooflTee-house deOa SteOa polarise 
the Gennan Correspondent, with the information, that the plague 
had broken out in the suburbs of Fiume ; wfaidi is a subject of 
grealt consideration for us, as we are only agopd day^s walk from 
the Hqadsb^ to Fiume, and soon intend to walk there. , Such 
b^Bg the case, we shall be oUiged to fill our brandy bottle with 
deeium proiAlfiacticufn. 

, << We passed some pleasant hours in the evening with ouir 
friends Graxypp and Brandentberg, and had some excellent 
Bhenish wine. Foreigners cannot praise the wine of t^s coun- 
tij; but in a sea-port you may procure almost every thing.^ 

^< HunfMerffj March 31,*-?We were obl]ge4 to keep at home 
tolh yesterday and to-day, in order to make preparatipiis for 
omr excursions of the ap{MX)aching mont}i. 

<< Severe frosts at night, and cold wipds by dgy, so contrary 
to the expectations of the infiabitants, and so mprtifying to us, 
had npir. spt in; insomuc)i thiit §uch severe weather, even in 
winter, was neyer kno?in in the memory of the oldest natives of 
Trieste* The snow is indeed dissolved, but vegetation conti« 
nues very languid. Our inclinations lead us to remain sitting 
at our em{doyment shut up in the warm dining-room, and we 
were liot a Kttle surprised to find the ][tal]ans throw open their 
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doors dnd windows. Surely this people must have great wamiA^ 
of constitution. 

** It is said that the day before yesterday, in the eveiiii^> h 
man was stabbed and plundered in tlie street He had pre- 
viously been c^nly counting his money in a public-house; A» 
it is by su^h conduct a person is sure to attra^ att6htiOD, w© 
thought It right, on the very siame day, when, just out of thrf 
dty, a pumber of labourers inquired of us what oVlpck it waa^ 
to reply that we bad no watdh. Prudence is the parent of 1»r 
curity.* 

« Hv/ndshetgy April 1. — Q^i Hen commence a la moUUfM* 
€hi the Ist day of March we visited Contobello: on the 1st of 
April we go to Saule. What botanist is not fatmiiigu- with tbe 
name of t}ns place, so rich in plants ? Schwsegrichen has praiQS»| 
it pre-eminently. We went from our lodgmg in the directifliii of 
Trieste, traversed a great part of Ae dty, and reached the wMUl 
to Istria, which we kept along for a considerable time. At ft*t 
Ae way ascends amonghills and stone-quarries, andj in genertUt' 
passes through a sterile country ; where, however, as iaf as wd 
could judge from the foliage, grew Ariemista^ CentauireiBy JSSr^ 
phtdarice, Verbasca, &c. At length we saw the sea, aiid Saiite 
on the right hand, towards which we hastened. The beach it 
very flat and sandy, affording an excellent opportunity, WhicH 
has been profited by, for the manufactory of sea-salt ;-^this k 
done by dividing the land into compartments by banks, in which 
the sear-water is admitted; and left to be evaporated by the sunj; 
when the salt is deposited. Jii such a country it may well bft 
supposed that maritime plants are found abundantly ; arid it U 
unfortunate for us that these all have the peculiarity of floWer- 
ing in the autumn. Here we could distinguish the rem^il? oi^ 
Ckenopodiunif and Crithmum maritimtimj CakUe mariUmaj Std^ 
tice Limmiuniy Inula crithmifjliay and Artemisia criifmi/bUa. 
We gathered some Conferva and Ceramia, and fouild b^siiite 4 
)f)lant that greatly interested us, viz. another undescribed spede$ 
of dandelion, Leontodon tentdjfbUum • nobis. It may appeal 
•strange to botanists that we should thus daily disdover someneW 
plant ; yet so it is. We well know, from our own experience, 

? Figured also upder that name in No. 4i« of 8turm*8 Flora. 
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tbaJf, in vw 00119616% the plantoaasume a very diffisrent appear- 
ffi^ At first, one is dazzled with the novel objects, hiking 
^lypoD them with the eyes of a stranger; but after a while, when 
we beopine apcustomed to them, we discover their real charac- 
ters. 

*< yie now wandered along the sea-shore, again came to the road 
Inulii^ to Istria, and by it to a stony hill, where we looked for 
insects, and found agun many of the Chryinmd^ which we had 
observed on the preceding day, lying under the stones, m thdr 
hybemacula. Hence we passed over a large stony tract of coun^ 
try» iand through many vineyards came ag^n to the beach* In' 
tjbe vineyards an Euphorbia was in flower, which had a angular 
appearance; and on the sea-shore were the remains of maritime 
plants, amilar to that we had seen at Saule. A noble rocky 
path now passes by the sea to Moja, where we dined. On the 
old walls of the fortification was flowering Cheiranihui Cheiri; 
but we could not reach specimens, nor determine whether it waa 
the Jiinn^n or Rohling^s spedes. In Moja we were again fol- 
lowed by beggars. One of these thrust himself into the inn 
with us, and the hostess even permitted him to bring us our 
wine in an open vessel. Such a thing would never be permitted 
in our oount^^ and there, probably, would have taken away our 
inclination for the beverage, but we were now too keen to be 
very nice. 

<^ The ceiling of the place where we dined (for in the inns here 
tl^y have 00 distinct apartment for the guests) was hung en^ 
tirj^y with ears of maize. Twenty-five ears made a bunch, and 
hundreds of such bunches were suspended, which dfd not look 
lupoiss. .We returned home late, with our botamzing box well 
filled* 

^< Hundsbergf April S.— It is well that we made our collect 
tjons yesterday, and thereby provided employment for to-day ; 
f» the north wind blows dreadfully, and flaked of snow are ac- 
.tually ialling. ' On examining our Euphorbia^ it proves to he 
only ^* Heiioacojnct. How was it that we did not recognise it 
y^erday ? Because it was {urocumbent, branched from the base, 
and flpwering in the spring. Who evqr saw this to be the case 
with E. lielmcopia ? 
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88 Drs Hoppe and Hornschuch's Tour to the CoaH of Hu 
^* Oik* Leontodon tenu^bUum has the following chancters: 

*^ Leontodouy calyce exteriore erecto, squamis ovatis, folns 
linearibus vel lineari - lanceolatis integerrimis, scapo 
^labro uniiloro. Hob. In pmtis et fossis salaa prope 
Saule, vicinia Tergesti. Floret Aprili. 
J* The plant bears the same affinity to L. Uvidum (of Wald- 
etein and Ktaibpl), that our Z, Taraxacoides does to L. Tara- 
xacum. It is very different from our Uvidum^ which grows in 
wet meadows. Future cQinparison, and farther investigation, to- 
gether with the rsdang of the plant from seed, must determine 
whether all tl^ese individuals now meptioned (to which may be 
added L. erectumj the Scorzonera Taraaofi of ]Rx)th), can stand 
as so many species, or whether they must no^ be rather regarded 
as so many varieties of the same*^ 

** Hund^her^y Ajptit 8, 
^ Diffiig^ nives, redeunt jam gramina campis, 
Arboresque comffi.** 

" We sallied out early this morning to explore the hills to- 
wards Obschina. With this view we turned to the left on quit- 
ting our lodging, apd took a northerly cpurse. On the decli- 
vities of the hills that are exposed to the south, are numerous 
vineyards, which frequently check the progress of the botanist 
In these, however, as well as on the in^'de of the walls, are 
many plants which at present only display their old stalks or 
young leaves, 30 that what they are is unknown to us. The 
uncultivated p^ts of the hjll are covered with oak wood ; but, 
unfortunately^^ hqre are no old trees, which aQbrd so ^xcellen^ 
harbour for insects, the largest not exceeding a foot in diameter. 
The underwood is mostly formed of bushes of oak, mixed with 
jumper and heaths^ as well Ericq herbaceOf as Ccdhma vuJga^ 
m. The soil is clayey, and as there has been no steady rain 
for these two Fiqnths, the earth is very dry, and as hard as if it 
had been rolled. Under these disadvantages, to which are 
added nightiy frosts, continued NE. w^nds and dry weather^ it 
may be eaJsily supposed that vegetation can make no progress. 
The boasted flowery spring of Trieste is not, it appears, much 
to be depended upon ; an4 we are of opinion that in our coun- 
try, if the snow is not still deep, the Flora is more advance<i^ 
than here. 
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Our excttrskm of Uvday was not very extennve; but the 
ground was so uneven that we desoeilded five or nx times into 
the valleys, and again climbed the hills. We found some com- 
mm beetks, but no plants. Some Cariees appeared, for ex- 
nmpleC.prmcoafffCotttna^axidhumilis* We bad now gone round 
to the ri^t of Trieste, had the Adriatic Sea|in view, and wore 
clo86 upon Contobdlo, wh^ we saw a little {dant in flower oa 
the declivi^ of a mountain, the right o£ which gratified us ex* 
ceedingly ; itwas the beautiful Erjfikircmum DemXlanis^ (DcgU- 
iooih VioleL) Most of the spedmens, unfortunatdy, were out 
of flower; and it was only after a long search, that we found 
some in a stale fit to be ^Uhered for our collections. It u a 
fdant that merits a jiaee in every garden ; its qxitted foliage 
and graceful flowers vieing with those of the Cyclamen, The 
leaves were partly covered with a species of JEcidkm. We oC 
fered money to a boy, to discover some more specimens, and he 
shortly brought us so many, though chiefly out of flower, as al^ 
most to exhaust all' our cash. Thus it nearly befel us as it cUd 
the condiologist at Copenhagen, to whom a sailcnr had given a 
scarce muscle. Wishing to have some of it, he ofiered a ducat 
for every one that the sailor should bring him, who soon fetched 
him as many as would fill a wheelbarrow *J* 

** Hundsbergj April 5.^ — ^We employed the Vf\\^e of yester- 
day in laying out our plants, and observed that among the 
specimens of EtyAroniumf were, several with white flowers. 

To day we made a long excurric^ to Duino. We did not 
forget the tree which we had observed on our journey from 
Gortz hither. The barrenness of the soil,, of which we then 
complained, is not even yet much improved. The whole is 

" Thsie Is acaiody a aealoiut IbUower of any department of natural history, who 
cannot bring forward aaa», anecdote ^ this kind* Vfe remember, when entomelogy 
ooeiqned a greater share of pur attention, than it does at present^ that, being on the 
snmmit of In^eboto^gh in YorM^'e, a v^ nqre beetle caught our attention, thf 
.Camfaw f^abrtOmr^ not then known to b^ a native of Britain. We showed it t9 
.^ guide, who said it was common, and he could fi|id us plenty. So littie ^ vrf 
credit him, that, trusting to his ignorance of insects, we ofFere^i him ja sli|Jing 
each, fbr all that he would bring. Luckily for our pockets, he came to us wheii 
he had found half a dozen only, and thus gavejia ao opportunity of putting an^ 
end to this, on our parts, unprofitable bargain, for we had, by that time, disc^x^re^ 
iot ourselyesii as many as we could desire.-'ED. 
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known by itie name of JTarMft, mdeampta&irQpd^plwt^it 
yidda but litde. Our fres^ whioh U probiajr a C!ai;piitiiMf lw% 
ite catkine inuoh more eifianded^ and bwdea U wj».^v6 ^cmpA 
Bothtng new. We returned by. the high nad which leadft to 
Obachiiuk iSome PapUios were oa the wing, together witb 
Cekmia hiiia* CurcuUo Qermatmi was £Mind ynder 8|ffRe% 
and in ^\XDg the usual Sfkaridia^ an4 Jphadia. Thfi. om^ 
vaoa Carkes^ and C. humiHa in partkukr» are stiU in flower-"" 

"^ S^pdAergf JprU6.-^With the botanist^ ^tmday bpi 
its pecntiai* iempbyments, for then we go into the ^ty api pMP? 
diaae Tarious oommoditiea that are neoeasaiy to us, aqd. visit the 
flawer«. fruit, and fiah markets^ Though the former cmtaina 
more of the products of the garden than of the woods^ wen^er- 
thelessji^ Ericas, PubaiiUa^ and Vkia^ whioh constitute the 
botameal chaiaeter of a country. In the fish-market ace sgmo^ 
times foimd the sea^irchin {Memgd), and C^ Scmti^ 
(Otkrefik Jacokaa); Ccurdkm ru^cum^ VemM rfUcubUa^fiMi 
ti'^enmnniiG^Uma^ec^veryiKmmonfSi^^ The 

numerous pyranrnk of sweet oiaiiges, and lemons, give, even at 
a distanoe, a peculiar character of splendor to the fruit-marketf 
which ia. increased, as you ap{»oach near, by oooqa-nuts» and 
piniolenf; figs, almonds, raians, dates, &c. The selling of 
wine in open.pails, which stand exposed to the sun, was not so 
agreaUe a spectacle to us as the quantity of roasted chesnuU^ 
which are seen in the opexi streets. 

<^ As thecork which we purchase here.is not very good for our 
insect, boxes, we have contrived another plan. We cut laige 
liottie corks into three or four pieces, fasten them to the bqttom 
of the boxby means of gum, and secure the whole with a plieet 
^ paper, so that acme can get loose and Injure the ins^ts.^ 



* S<r ennaAbeetdfletlieKlgriinswholiad. riaited Uie Holy Land, wore « 
^heHtf io'theiv hatt. Many eonehc^ogisto ^ve aaserted that tha aeaUop OM an*. 
^ojed^o designate the cnuade, was the Oatrma w^ammOf but, I9 oonfinnatioa of 
ter pi^Huit idea, that the Capi Stutti^ as the O&trma JaoAma h ealied at Trieste, 
Is the pflgrhn's badge, we have the iterther authority of the great poet of the north. 
In these- woids, > 

<* He shews 8t James's cockleshell ; 
€tf fair Montsetrat, too, can teU.^^—ED. 

t' These Piniokn are, I believe, the seeds ojf the Stone Fincy (Pikus Pineaji 
ivhich are much eaten in Italy,— .£]>. < ./ 
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** JSmndsierg, AprU T.<^We had agreed mth a coimfryiiiaii 
of ours, M; Crmeincr, a merchant, to take us on an excuiaoft 
to Masculi, but the continual rains prevented it 

^ Whilst WQ were absent on our journey to Venice, M. Brand- 
etd)erg< ifouhd a {dant on the Hindsberg, which from the d^soip 
tion, we concluded to be a PuImHOo. As, however, When 
liis gendeman saw oqr Dog94oo(h Yidletj he declared it to be 
that pfamt, we hastened to look for it^ and found it growii^ r»* 
dier plentifully oti the northern declivity of th^ hill, scarcely s 
quarter of an hour^ distance from our lodging, under jumper and 
oA. bushes. We also saw here a large specimen of the Lixa/td 
' {Lacerta Sidamandra), which the warmer sun had invited out 
The country people wondered how we could take this animal 
Utto ourhaiids, and thought that we must possess some pecuHas 
art, which prevented it from Uting us ; but when we put it dose 
to our faces, they immediately all ran away. Thus many a poor 
harmlesd animal, who is happy enough, if permitted to live uii» 
molested by the path side, can alarm man, (though ^fted with 
ffeason; and able to tame lions and tigers), purely ftom his ignob 
rance of natural history,'* 

** Hundsbergf AprU9. 

** The wood by LipptzOj two long hotmfiom Trieate^ wkkk ScopoU «o mndi eaetdUJ^ 

ScHWJiofticHKif in his B&k' Taa^^ 

** To day we have been botanizing in the famous forest of 
Lippza, which we saluted, en passcmt^ on the 5th and 6th of ' 
March. We therefore took the same, road which we did then^ 
over the Monte Spicata, nearly to Bassowitza. Not wishing to 
be detained by an examination at the custom-house, on thfe 
boundary, and the wood lying on the left hand. We got over 
the walls which smnround the glassy or rather stony fields, in 
Older to arrive at it the sooner. Before, however we succeeded, 
we had to walk across a piece of land, a quarter of an hour in 
length, for which we have no name, and which must, therefore, 
be described. The whole soil is covered with stones, wMch fie 
80 thifik, as scarcely to leave room for a foot to be placed between 
them« They are from two to three, and even, four feet longi 
and lie with their shairp edge upwards. The difficulty therefore, 
of widking over them may easily foe supposed. The Stonff ^Sea 
^ould not be an improper name for this place. Aftfer a great 
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deal of trouble, we at length came to the wood itself^ which is 
enarded by a wall, though it appears to be an hour long, and 
equally wide. 

• " On our entrance, we wereagreeably surprised.by Flont^s pre- 
senting us with a couple of charming spring plants in blossom, 
the Snoufdrop (Galanthus nivalis), and Green Hellebore (Helle. 
boris viridis), which had taken possession c^ the soil by hundrab 
of specimens. After we had rambled thiou^ a conaderable 
part of this, to us new, botanical field, we were enabled to fomn 
some judgment of its riches. The wood entirely consists of an 
Oaky which is unknown to us. It is of a midd^g size, at the 
most Qpt exceeding SO feet in haght, ai|d about a foot in the 
diameter of its trunk. This, together with its bark, and the 
spinous calyx of the fruit, which lay on the ground, proved to us 
that it was none of the usual species. 

The underwood consists principally of Hazel bushes; the 

ground is every where istony and plain, but yet has numerous 

caiildron-like pits, from SO to 80;,feet in diameter, and covered 

with bushes. The flat ground produces many plants, the shady 

pits still more, but at present few of these can be ascertained, 

The 'Paania officmaJiSy which has already put out its leaves, is 

found in every part of the wood. Carex humiliSy Holcus ausirOr 

Us *, Globularia vulgaris and TJdaspipracox^ of Wulfen, are in 

full flower. In the pits, and on their shady sides, flowered <7a» 

fanthus nivaUSf HepaHca nobUis (Schrank), Anemone ranunc^r 

hides and nemorosaj Ornithogcium Persoonii, SciHa b^/blia^ and 

Dentaria enneaphyUa, The most interesting plants to us were 

the Erythronium Dens Canis^ Isopyrwm ihalictroides, and a 

PufscUUla, The first individual is a singular variety, with deep 

red petals, that are rolled back like those of the Martixgon LUy. 

After we had dug up a great number of specimens, we gathered 

flowers to place as a bouquet in our hats. The Iscpyrum we 

'here saw for the first time in our lives, and it consequently gav$ 

qs no small plet^sure. The Puhatilla we do not know. It seems 

to be intermediate between P. xndgaris and P. pratensiSy but 

disdnct from both. The differences, however, appear diiefly to 

consist in the habit of tl^e plant. In comparison with P. vu^risy 

* Thif belongs to Uie genus Hiendil^e of Mr Brown ; aooUier fpedes of whkiK 
Is the r^ie HierQcAfiMs (oreolia of Hoo^er*8 Fiora iS^coNco. 

• * • ' ' ' ' ' "oigitizedbyV^OOgle 
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the whole is smaUer ; it produces always one flower frtfm a rcbt, 
the colour of wbidi is a dark violet, and which droops but liti 
tie; in wUch two particulars it comes nearer to P. prtUenris^ 
from which again it differs in the flower bdog lar^^ and the 
pcnnts of its petals not so much bent back. The leates are bat 
imperfectly expanded. 

We were now perfectly satisfied with the success of the day; 
but the best part of it was yet to come. We had seen, h^ and, 
there^ on stony spots, a white-flowered croeus^^Jis well as one of 
a Uuish ookmr, under some bushes near Bassowitza^ botfi 6f 
which we took for varieties of Crocus vemus ; and thoujgtit but 
httle about them at first, as they were much injured by the frost., 
But, at the moment that we were coming out of the forest into 
the road, we saw a pit which was completely covered, as with a 
table-dbth^ by the white-flowered crocus.' It was in full blossom, 
and offered to us beautiful specimens. The frost had not giuned 
admittance here, and decayed leaves had afforded them excdlent 
manure. On di^ng up our plants, we soon observed the other 
kind, which we took up also. But what a discovery was this ! 
it required but a casual glance to satisfy us, that our two Cro» 
cusses are essendally different* We must now call upon all the 
botdiusts who have hidierto admired our zeal and enthusias^r, to 
take part with us in the pleasure which this occurrence afforded 
usL . We felt all the sensations that M. Mayer had ^pressed in 
a letter to us, when be first found, on the Kahjenberg, near 
Vienna, the Ophrys OiraqhnUes and myqdes^ and the Cypripedium 
Cakeoius. *'^ On such occasions,^ he says, ^' I cannot refrain 
from making the most ridiculous antics. I throw up my hat, 
and bow low before the stranger ; but my respect for him qpeedi. 
ly vanishing, the poor plant is unceremoniously and unmerdful* 
ly cut up from its native spot.^ To return, howevo*, to our 
new Croctts. We remembered, tolerably correctly, the species 
hitherto defined of that genus; for example, C neapoRianuSf 
(Tenare), viridifiorus (Smith), or rmdirfidus of Ram(Hid ; M^ 
siacus (Wiildenow), and bifiorus (^ith) ; from all which, as 
also C. autmrnaUsy our plant differs essentially. We shall, on 
fSuiher examination, ^ve its. characters. 

After we bad cooled and refreshed our box of plains, in some' 
snow whidi we found outude the wall of the wood, we returned 
home in the evening, well satisfied with the produce of the day.^ 
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Our qtavelleKS then drew up the .fi^ondiyg dwmcter of .their 
new Crocus vaneg^OuSy u» oontiaated with that of CrocuayoUi^ 

. JM( rowid, one placed above the B^git between oiBte tod fooad, gob 
otbery the nppennoet one the tmalleet ; 
te coat brownish, composed of a sin- 
1^ net-worfc of fibres, pennitting the 
root to be seen through it ; heemu two, 
laiiiar. bread ;.FInMr of six segoMnts, 
th«^ divisions somewhat long, eUiptioal, 
blunt ; the thiee outer ones laiger than 
the inner, all white ; the j9x%ma wedge- 
aihaped, riighUy 3-cIeft, the divisions 11 rays ; fiUgma luiear, deeply S-cleft, thtf 
dentate. | divbiona bi or tfiiid. 



placed above the other, the upper aae 
the hugcst ; its outer coat yellowish, 
composed of many layers of fibres, con- 
cealing the root; Xeaect 4, veiy narrofr 3 
Floftm of 6 aqpnents, the^vikieiia huH 
oedate, acute, all of the sainftaiiB,.pai6 
bhie, the back of the three outer |ie(aisi 
with dark stripes ; spreading out like 



Art. X.— On ^ Eaistence of Two Nem Fluids in the Ca^ 
vUies of Mtnerahj which are immiscible^ a/nd possess re- 
marJcable Physical Properties. By David Bee wsteb, LL. D. 
F. R. S. Lond. & Sec. B. S. Edin. ♦. 

^ X HE unpublished memoir, of which we now prqp06^;to ^e 
9Xk abstract, is divided into eight sections, namely, 

SecI*. I.-'-On the esdstence of a New Fluid in the Cavities 

• of Minerals. 

' ll.— On the coexistence of two Immiscible Fluids, of 

different Fhyidcal Properties, in the Cavities of 

Minerals, and accompanied with a Vacuity. 

111. — On the Phenomena of Two Immiscible Fluids 

xoithout a Vacuity in the Cavities of Minerals. 
< IV* — On the Changes which these Fluids have under'^ 
gone in particular Crystals. 
V.^^On the Vaporisation and Decomposition of the 
New Fluid at low Teinperaturesi when enclosed in 
the Cavities of Minerals. 



* The following article is a brief abstract of the larger Memoir, t«ad at the 
Bojal Society of Edinburgh, on the Sd and 17th March 1823, and which will ap- 
piear in the 10th volume of the Society's Tx^xmsdovfiy new in th&psett. 
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in the Caxfi^ of Minerals. M 

SsCT. Vr.*-On the Phenameiia of the two Wew Fluids when 
taken cmt of the Cavities. 
VII.-i^4)n dieExi8U^ce<>f MoreaUeCmtakiiiaEluid 
Cavity of Quartz. 
VIII.*-<^ the PhentxneBa of a sii^ Fluid in the >Ca- 
▼ities t>f Minerals and Artificial Crystals. 

Sect. I. On the Existence tf a New Fluid in the Cavities 
of Minerals. 

While examining the cavities of crystallised bodies, our au^ 
ther observed snch remarkable differ^ves in-the* phenomena of 
the €trids which they enclosed, that he found it inipOsdUe Co 
e:ic}]iam them ujibn the isupfx^tibn of tJidrb^ingihiidd possess- 
ing the ordinary properties of that dass of bodies, fience he 
was leid, by the following train of reasoning, to ascribe these phe- 
nomena to new fluids, posses^ng new- physical pipperties. 

In examining the Topazes from New Holland, Scotland and 
Brazil, he observed the cavities arranged in strata. These ca- 
vities are sometimes beautifully crystallised, and sometimes 
amorphous, sometimes extremely shallow, and at other times 
deep. . 

They are filled with a colourless and transparent fluid, a^ 
shewn at ABCD, Fig. 1. Plate II., and have almost always a 
vacuity V, of a circular form, which moves by an inclination of 
the plate to diflferent parts of the cavity. The depth of the ca- 
vity may be easily estimated, by the breadth of its bouhding 
tine ABCD, which, in the flat cavities, is generally the same as 
that of the circle V. In very shallow cavities, this boundary is 
a narrow line, scarcely visible, and in deep ones it is broad, 
with a penumbral termination inwards, arising from the devia« 
tion of the light at the separating surfaces of the fluid, and the 
topaz, and at that ci the fluid and the vacuity. 

When the hand is applied to the crystal, the heat of it gra- 
dually expands the fluid. The vacuity V consequently dimi- 
ttshes, and being in a short time reduced to a physical point, it 
entirely disappears. When the fluid ag£un cools, by withdrawing 
the hand, it of course contracts, and quits the sides of the cavity. 
The vactsity V reappears, increasing ^ill it resumes its former 
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itiagnitucle; txA it cleseifves particidai? notice, that the evanes- 
cence and reappearance of the vacuity takes place simultaneous* 
\y in many hundred cavities, of the same gawral form, whidi 
may be seen in the field of view. 

Ill order to obtain an accurate measure of thfe tempemture at 
which the vacuity reappeass, which is almost the same as that .at 
which it vanii^^^ our author plunged the topaz in heated water, 
and, by means of an itccUrate thermometelr, obtufied the follow- 
ing results : ' 

TtmperoMih id wkM lie 

). topaz ftom N6W HoIland,^ With sbiBfloW ttLviO^ • 74|o 

i* Blue TopOE from Aberdeenshire, with cavities of diffeieiiC fonns^ W'-iJ&St 

& Colourless Topaz from BrazO, • - • TQ}"* 

4w Topaz ivom New Holland, with large and rug^ ctfvlties, t9i* 

L Topaz from New Holland, with a very flat cavitj, -^ 81^ 

6. Another colourlestf Topaz ftpm BAuil, wiUi a de^ cavity, KS^f 

When the cavities arfe very small and niafrow, only one va- 
eiiity reappears ; but when tbey are large, several sfitiall dr^^ulialr 
vacuities make their appearance, and pddually unite into one^ 
though sometimes they remain permanently separate. When 
the cavities are deep, a very remarkable phenomenon accom* 
panics the reappearance of the vatcuTty. A^ the ihstlmt that the* 
fluid has acqtdred the tempet&tui^ at which it quits the sides of 
the cavity, a rapid ebullition takes place, dnd th6 transparent 
<;avity \& for a moment opaque, with an infinite nCimbe]^ of tt&> 
nute vacuMies^ which instatody tmite hlto ote vaciify, that grat 
dually enlarges as the temperature ditninish^s. 

in order to determine tibe expansion which tak^ phc^ by k 
given increment of temperature, oar author measured the re\^ 
tive size of the vaciiity, and the Cavity at the temperatuWS of 
50^ and ^, ttie temperature at i^hich the fluid had expanded 
so as wholly to fill the cavity. In many Cases t!Md could be es^ 
timated with toktabte accdracy^ and it may be stated in gene- 
ral, from the estimates aiid xideasures taken by diflerdnt persons^ 
to whom the cavities were shewn, that the fluid expands ftiify 
one^fmrih of its size, by ah increment of SO^ of heat ; and that 
it is marly 32 times more expansible tlian roater, by an incr^e^ 
Tnent ^W of heat at the temperatftre (^80^. 
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This extraordinary result proved beyond a doubt^ that the 
substance oontiuned in the cavity was a new fluid, differing 
frcnn all known fluids in its high expansibility, and resembling 
in this respect a gaseous nx>re than a fluid body. 

In order to confirm this result, our author was denrous of 
exaimning the other physical properties of this remarkable sub- 
stance. He noticed, in the deep cavities especially, the angular 
wilubility of the fluid, and its slight adherence to the ddes of 
the cavity, as indicated by the motion of the vacuity V. In 
small cavities containing water, the adhesion of the fluid to the 
stone is so strong, that the air-bubble • moves with extreme diffi- 
culty, and even when very large, it often changes its place by 
starts, and remains stationary iat the bottom, or in the middle of 
the cavity. In the present case, however, the vacuity moved 
about with great facility, and in the cavity, ^^^th of an inch 
long, by y\th and ,Vd of an inch wide and deep, the slightest 
tap of the finger on the mkrosoope caused the air-bubble to 
tremble and oscillate in this microscopic Wei. Hence the new 
fluid is distinguidied L ' a second phy«cal pro^rty, no less re- 
inarkable than the first 

: Although no doubt was now entertained of the accuracy of 
the coiiciuaon, that the fluid was a new one, yet it was am- 
oved possible to obtain an approximate measure of its refrac- 
tive power, and thus to put its novelty beyond the reach of a 
doiibt. In order to do this, it became necessary to observe the 
Boanner in which the total reflexion of the upper surface of the 
cavity was modified by the contact of the fluid, and to measure 
the angle at which total reflexion was ef&cted, by the separating 
suifaoe of the fluid and the solid. For this purpose our author 
took a plate of topaz AB, Fig. S., with a stratum of cavities 
mny perfectly parallel to the natural surface of the plate. He 
then placed upon each surface the rectangular prisms ABC, 
ABD, and introduced between them a thin film of oil of cassia. 
Bays of light RS, RS were then allowed to islX upcn tbe stra- 
turn of the cavities m n, so that the rays reflected from the up- 
per surface of the cavity could be examined by a microscope, 
whose object lens is LL* Upon making this arrangement, the 
stratum of cavities was seen in the most beautiful manner; The 
vacuity V, Fig. 3, of a cavity seen in this way, shone with all 

VOL. IX. NO. 17. JULY 1823. Q 
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the brilliancy of total reflexion, the separating surface of the 
new fluid ABCD, and the cavity, exhibited a faint grey tint, 
while the surrounding portions of the solid topaz were compa* 
rativcly black. The variations which the vacuity V undergoes 
by heat are now finely seen, and, at a temperature of 80®, it va- 
nishes in a brilliant speck, leaving the whole of the cavity 
ABCD of the same uniform tint as in Fig. 4. 

The phenomena now described are not so distinctly seen 
when the stratum mn is deeply seated beneath the surface of 
ihe topaz, in consequence of the duplication and overlapping of 
the images formed by double refraction. 

This inconvenience, however, , may be nearly removed by 
nakiug the plate of topaz very thin ; or it may be entirely re- 
mediedy, in plates of any size, by making the incident rays RS 
pass along one of the resultant axes of the topaz, while the re- 
flected rays SL pass along the other resultant axis. 

In order to compare the angle at which total reflexion took 
place at the upper surfaces of the fluid and cavity, with that 
which would have taken place had the fluid been water, a drop 
of water was placed cm part of the lower surface of the plate 
ABj Fig. S., and it was found that the light reflected at the 
same angle of incidence, was much more brilliant from the se- 
parating surface of t^e new fluid and the cavity, than from the 
separating surface of the topaz and the water, a result which 
iindieated, m the* most unequivocal manner,, that ^ new JhAi 
had a re/racHve' psmer inferior to water, and that it differed in 
this respect Jrom every other known Jhtid. 

With a i^cimen of Jmethyst, our author was enabled to de- 
termine^ that the refractive power of the expan^ble fluid was 
about 1.^11. 

In the remainder ot this section, the author describes analo- 
gous phenomena in C^mop^n^, Qz^or^js- Crystals from Quebec^ 
and Amethyst from Siberia^ the last of which is a specimen of 
very great interest from the cabinet of Mr Allan. In these 
crystals the vacuities reappear as follows : 

Cymophane, • - - . 88°4 Fahrenheit. 

Quarts from Quebec, difi^rent cavities in the same 
' apecimtn, - . . 74^*' 80^25'' 

Amethyst from Siberia, •» '• S3*^i 
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Sect. II.— -f>M tlie coexistence of two Immiscible Fluids, of dif- 
ferent JPhystcal Properties^ in the Cavities of Minerals, and 
accompanied with a Vacuity. 

Hie phenomenon of two iHrnitscible tfuidB, aa exhibited in 
TqwLZ, is represented in Fig. 5. where V is the. vacuity, NNW 
the new fluid, and WWW another fluid, which we shal4 dis- 
tinguish by the name of the Second Fluid. This second 
fluid WW commonly oeeupks the angles of triati^^ular cavities, 
as in Fig. 5, or the tominations of km^tudiDfil ones.> It is 
alwigrs separated from the new fluid by a curved surface m «, 
mn, &c.' It never expands perceptibly Twth heat, and never 
mixes with the new fluid NN. By a little management, the 
vacuity V may be made to come in coxAact with the bounding 
liner m n, m n, &c. ; but it never aflects its curvaturcy-and seklom 
alters the fluid W. When the vacuity V has been made to 
vanish by heat, these bounding lines remain exactly the same. 

Having at first observed dds second fluid only in the angles* 
of cavities,' as in Fig. 5., coli^derabfe difiiculty was experienced 
in proving that it was a fluid. The difficulty of conceiving 
two fluids existing in a transparent state,, in absolute ccmtact, , 
without nnxing in the slightest degree, induced severied persons 
to* refer it to an optical illusion, and to consider the hne wfaicb 
separated it from the new fluid as a septum or partition in the 
cavity. The beautiful curvature of the bounding bae, hiaw^ 
ever, and its perfitet similarity to that of two contiguous fluids, 
rendered this supposition untenable. 

Having found specimens in which the second fluid occupied 
a large part of the cavity, most of the difficulties which had for- 
merly presented themselves were removed ; but something was 
sdll wanting to prove its fluidity. This desideratum was for- 
tunately obtained in a specimen of topaz belonging to Mr Siv- 
right. In examining this specimen, I observed a very remark- 
aide cavity, of the form shewn in Fig. 6., where A, B and C 
^te three separate portions of the new fluid (shaded- lightly), 
insulated by the interposition of the second fluid DBF (sha- 
ded darkly). The first portion A of the new fluid had fiiar 
vacidties V, X, Y, Z, while the other two portions B, C, had 
no vacuity. Having often succeeded in makityg the vacuities 

Digitized by LjOOQ IC 



100 Dr Brewster on the Exutence of Twa New Fluids 

pass from one branch of a cavity to another branch, our 
author did not doubt that the vacuities of the portions B and 
C had passed over the second fluid into the pordon A. In 
order to determine this, an accurate drawing of all the phe- 
nomena was taken at a temperature of 60°, as represented in 
Fig. &, and the changes carefully watched which took place, 
by raising the temperature to 88^ The new fluid at A gradu- 
ally expanded itself, till it filled all the four cavities V, X, Y^ Z ; 
but as the portions B, C^ had no cavities for this purpose, they 
could only expand theAiselves, by pushing back the suppo- 
sed second fluid DEF. This actually happened. The se- 
cond fluid quitted entirely the edge of the cavity at F. The 
two portions of new fluid B, C, were immediately united into 
one ; and the second fluid having retreated to its new limit 
mnn^ Oy and being itself but slightly expansible, like common 
fluids, its other limit necessarily advanced to pqr. This ex- 
periment, which has often been repeated, and shewn to others, 
mvolves one of those rare combinaticms of circumstances, 
which Nature sometimes presents to us, in order to lay open 
some of the most mysterious of her operations. Had the poiw 
tions B,^ C, of the new fluid been accompiuned, as is usual, with 
their vacuities, the interposed second fluid would have remain- 
ed immoveable between the two equal and opposite expan- 
sions : but, from the accidental circumstance <^ these vacuities 
having passed over into the other branch A of the cavity, the 
second fluid is {Jaced in a sort of unstable equilibrium, and, like 
the arms of a lever, it yields to every variation of the power and 
of the resistance. 

If any additional evidence were wanted on this subject, we 
liave only to examine the mode in which the two portions of tha 
new fluid B, C, are unit^ into one, by a disunion of the second 
fluid at g hj and again separated by its reunion. Upon the ap- 
plication of heat, the summits g h become more acute, and gra- 
dually approach to each other, till they suddenly unite, and force, 
back the surface of the second fluid into the line m nn'o. A 
portion of the second fluid, however, is retained by capillary at- 
traction, in the angular meeting of the planes, between c and F, 
and between d and F, and also a small portion at^ a phenomenon 
which afibrds an ocular explanation of the immobility of the 
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iseooDd fluid in the terminations and angles of cavities. When 
the fluids again cool, the surface n n' approaches to c d, and i^en 
n is near c, the two surfaces n fr> and those of the same fluid in 
€ F and d F, suddenly start into union, in virtue of their mu- 
tual attraction, and the portions B and C are again separated. 

In ofrder to examine the refractive power of the second fluid, 
our author made the arrangement represented in Fig. S., and 
found that the second fluid W always reflected less light than 
the new fluid, and consequently that its refractive power ap- 
proadied nearer to topaz than the new fluid. By the same 
means, he deftemrined, that the angle at which total refl^oon 
took jiisuce at the separating surface from the topaz, was very 
nearly the same as if it were water. 

Two immisdble fluids, possessing the properties now described, 
exist aiso in QuatiXy AmeOtystj and Cymophcmey and there is rea^ 
"son to oondude that the one never occurs without the other, as 
the aeoond fluid has, in almost every case, been discovered in ca> 
vities whare the difficiilties of observation had at first prevented 
it from being detected. 

Fassing over the third section, in which our author explains 
Ihe phenomena of two immisdble fluids coexisting without a 
vacuity ; and also Xhe fourth section, in which he shews that the 
fiuids are sometimes indurated like a resinous substance within 
the cavities, we come to 

Sect. V.<— 0» ihe Vaporieation and Decomporition qf the New 
Fluid at low TeniperatureSy when enclosed in ihe Cavities qf 
Minerais. 

Let ABCD, Fig. 7., be the summit of a crystallised cavity in 
Topaz, and let the length of the cavity be in a vertical direction, 
80 that SS is the second fluid, NN the expannble fluid, bounded 
by a drcular line abed, and V the vacuity in the new fluid, 
bounded by the iitdefe^gh. Let the face ABCD be placed 
under a compound microscope, so that the rays of a luminous body 
inddent upon it, may be reflected at an angle less than that of total 
reflexion. When the observer now looks dirough the microscope, 
the temperature of the room being 50°, he will see the second 
fluid SS shining with a very feeble reflected light, the new fluid 
NN with a light perceptibly brighter, and the vacuity VV #ith 
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« oo»ddei»|ite briHiaacy. The bouo^ifmB abed, efg ^ 409 
i»»rk€[d hy 9 wdl^lefiiaed outline, and alsp by codeentric tolouv^d 
ling^n^ Ibin plates^ pioduf^ by tbe extreme tbinQessof e^ch of 
the fljuohs jM; tb^e edgeis. . 

If. ve apw^raise tbe teiQperatureof tbe room gradually to 68°, 
< JTR: dball observe t brown spot appear in the ceatre of the vaeuity 
y efgh. vThi&spot maricB the visible omimeticementof eviiqpofa* 
tkn frooi tbe new fluid bebw, and arises from the attenuated va* 
pour: whiqh joUaiehes itself to the roof of tbe cavity* As the heat 
ia^reaies, the brown spot enlarges, an4 becomes very dark. It.is 
Hmk sueceededfoy white,'and one or more. tings rise in the cwire 
of the vaci^ty. The vi^ur then seems to f<vm a drop, and all 
the rings disi^ipear, by retiring to the (Centre, but only to re^ 
lipfpoar .with .n^w lustre. ^During tbe appltcalioo of beat, the 
/cir<datf^^/« istin.A<$tate of constant contracticm and dilatation^ 
jike tbis.pu^il jof the eye when exposed. to li^t» b^ig ahvays 
gneatesit when. the rings disa^sear, and contracting its dimen»<ms 
!wben.thcy:ane again formed. 

When the vaporisation is so feeble as to shew itaelf only by 
^.4)ag)e nog of Due gr ti^o lints <rf the second, order^ tbeae tints 
jmay be made^l0:diai^)pear instantly by the slight degree of heat 
an^og/frmi a cwgleibreath upon the crystid; and the aameef- 
,ffM;t 13 ppoduoed by .the Appro:ximation^ a cheated body* Whon 
the heat readies the fluid, however, it makes it tbrov off freah 
vapour, and the rings again appear. 

'" If we put a drop of Ether upon the crystal when the rings 
are in a state of rapid play, the cold occa»oned by its evapora- 
tionjmmediately causes them .to .disappear, till the temperatui^ 
^gajp rises. 

: WJiep ^ t^|npemt^re is perfectly uniformi, thfj rings renmin 
st^tjpnary^ and ijt is i^Heresii^g to observe tbd flrsftripgpro- 
4M^d .|>y the v^ipour sifellkig out to meet; the first ring, at the 
jagkfuj^n of ihfi f^vS^^ and sometimes comiiig so pear it, Uiat tkifi 
4^fkest p^rtsipf both form a broad bl^k baiid. 

A^ tj^e heat increases, the viiquity V advances to the suimnft 

AB, .aAdd^sfii^ars at.79|°, exhibiting several c^ous {^laao- 

9l^na which we have not room to describe. Qoe of th^se^ how- 

ey^rj is so singular that it deserves tp be pat'tieulatly nofjiped. 

,4^fter the vacuity V efgh has disappeared entirely,'4 brdwn 
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ipot oomea firom the sainmit AB^ and tdkes its staticn in the 
centre of the ring of new fluid ahcA. This tomn tint sotte- 
times rises to higher orders of ccdours; but disappears bj the 
^plication of heat That the coloured rings formed trithin W 
are vapour, and not a fihn of the fluid itself, may be aafared 
iioin its never mixing with the fliud with which it is in imme- 
diate contact. It might, however, be a fluid substance, arising 
either from the decomposition of the fluid itself, or from the 
oottdensation of gaseous matt» widiin the vacuity ; diough this 
is not very probable, from its constant dis^ypearance when it has 
accumulated to a certain degree, and its constant rggroducti o ai 
while the temperature remains the same. 

These views respecting the vaporisation of the expansible fluiS, 
have been fully confirmed by the discov^ of cavities, in whidi 
the expansible fluid occupies only cme4hird or ^m^bMih of the 
cavity. These cavities are represmled in Fig. &, where AB is 
the cavity^ V the vacuity in the. expansible fluid m n op^ and 
A m », B p o the second fluid. When heat is iq)plied to this 
cavity, the vacuity V does not contract, as in ordinary cftses^ but 
ear/Mwub, till its ckcumference comcides with the boundaiy m nop. 
This unexpected effect might ha^e arisen finm the expansible fltdd 
occupying the lomex part of the cavity bciow V, as in the sectioii. 
Fig. 9. In this.case c efd might have beea the vacuity, and the 
surface of the fluid ^y might have risen by heat, and gradually 
filled the vacuity V, while its boundary at c and d retired to m 
apd 91 as ^y*ascended. In order to determine if this supposition 
was true, I placed AB vertically between two rectangular prisms 
of glass ; and having examined in succession the light reflected 
Irom the surfaces mp and n o, I found that it had sufEered 
total reflexion, both from the side cd and the side ^ A of the 
vacuity,! and consequently that the isacuity occupied the whole 
thicknesss of the cavity. After the heat was applied, the sides 
4: d and ff h continued equally luminous, and when c g and d h 
had retreated to mn andp o, as shewn in Fig. 10., it became 
quite manifest that the space mnop was not filled with the 
expended Jluidy but with the fluid in the state of vapour. 
The coloured rings at first appeared both on the faces c d and 
g h^ and when*the whole was converted into vapour they dis- 
aj^ared, and the light reflected from both the surfaces mp. 
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n 0, which was now unifomi, was not that of total reflexion, nor 
yet that of the expanded fluid, but ni an intermediate intenaty, 
corresponding to that of a dense vapour, with a refractive powec 
much lower than 1.S11. 

There is another set of phenomena of exquisite beauty to a» 
optical observer, which seem to arise either from the decompo- 
ntion of the fluid, or the condensation of gaseous matter in the 
vacuity. 

When heat is apf^ed to the cavity, the new fluid has its smv 
face in a state of constant agitation, resembling, in the closest 
manner, a surface into whkh a fluid is disdiaiging itself hy^. 
drops. When the vacuity is just filled up> <Hie or more drops 
quit the pmnt where the vacuity disappeeured, and pass along 
the surface of the cavity, like a drop of oil adhering to it in 
dose contact, and never mixing with the fluid. Each of these 
drops begins in a short time to spread circularly, and to exhibit 
within its disc an immense number of close coloui-ed rings. By 
slow cooling the drops become thinner, and the rings less nu.. 
merous, and more completely displayed, till they entirely dift> 
appear at a particular temperature. When the cooling is ef- 
fected quickly, the matter whidi composes the thin plate that 
exhibits the rings, dischiirges itself rapidly in gaseous bubbles. 

Sect. VI. — On the Phenomena of the two New Ftrnds when to. 
ken out of the Cavities. 

From the extreme minuteness of the cavities in topaz, our 
author'^s first attempts to extract the fluid were not attended 
with much success ; but he at last fell upon a mediod by which 
he has opened more than a hundred cavities. 

When the most expansible of the new fluids first runs from 
the cavity upon the surface of the topaz, it neither remains 
still, like the fixed oils, nor disappears, like evap(M*able fluids. 
Under the influence, no doubt, of heat and moisture, it is in a 
state of constant motion, now spreading itself in a thin plate 
over a large surface, and now contracting itself into a deeper 
and much less extended drop *. These contractions and ex- 

* A round hemispherioal drop often stretches itself into a plane of more than 
twelve times its original area. 
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tensions are marked by a very beautiful optical phenomenon. 
When the fluid has extended itself into a thin plate, it ceases 
to reflect light, like the most attenuated part of the soap-bubble, 
and when it is again accumulated into a thicker drop, it is co- 
vered with all the coloured rings of thin plates. When one of 
the drops of fluid is very minute and perfectly circular, it re-, 
sembles, in the most accurate manner, the small drops which 
pass from the vacuity, and which have been described in the 
preceding section. 

After performing these motions, which sometimes last for 
ten or twelve minutes, the fluid suddenly dis]q>pears, and leaves 
behind it a rendue of minute and separate particles, which are 
opaque by reflected, but transparent by transmitted lights 
Upon examining this residue with a single microscope held in 
the hand, it again started into a fluid state, and extended and 
contracted itself as before. This was owing to the moisture of 
the hand ; and our author could at any time revive the indurated 
substance, by the approach of a moist body. A portion of the 
fluid, which was taken out of a cavi^ twenty dajrs ago, i& 
still capable of being restored to a fluid state by moisture. 
This portion was shewn to an eminent naturalise, the Reverend 
Dr Fleming of Flisk, who remarked, that, had he observed it 
aoddentally, he would have ascribed its aj^xirent vitaUty to the 
movements of some of the animals of the genus Planaria. 

After the cavity has remained open for one or two days, the 
second fluid comes out of it, and hardens very speedily into a 
yellowish resinous-looking substance, which is perfectly trans^ 
parent. This substance absorbs moisture, but with less avidity 
dian the other. It is not volatilized by heat. It is not soluble 
in water or alcohol ; but it is rapidly dissolved with efferves- 
cence by the sulphuric add. The nitric and muriatic adds also 
dissolve it. 

The residue of the first fluid is volatilized by heat ; and it is 
also dissolved, but without efPervescence, by the sulphuric, the 
nitric, and the muriatic adds. After standing some time, both 
these substances acquire a brilliant lustre, as if some metallic 
body entered into thdr composition. 

It would be improper to conclude this paper, says our author, 
without noticing the relations which are supposed to subsist be- t 
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tween this dass of phenomena and the two contending Geolqp^ 
cal Theories. The existence of highly rarified gas in the cavi- 
ties of crystals, has been r^arded by the distinguished Presi^ 
dent of the Royal Society of London, as *^ seeming to aflbrd a 
decisive argument in favour of the igneous origin of crystalline 
rocks ;^ and the ^^ fact of almost a perfect vacuum existing in a 
cavity containing an expansible but difficultly volatile substance,^ 
(as naphtha), he likewise considers as highly favourable to the 
same theory. The discovery of compressed gas in similar ca^ 
vities might have been r^arded as neutralising in some degree 
the first of these arguments : but Sir Humphry Davy remarks, 
that it may be explained, by supposing the crystal tp have been 
formed under a compression much more than adequate to com- 
pensate for the expansive effects of heat. 

Without presuming to combat these deductions, or to sug. 
gest any of the numerous explanations by which the Neptumst 
might reoondle with his own system the compressed and <& 
lated condition of the included air, I shall conteint myself with 
stating, that the facts described in the preceding paper appear 
to me decidedly hostile to the igneous origin of crystals, and, 
m smne pcHUts of view, favourable to thdr aqueous formation. 
The existence of a fluid which entirely fills the cavities of crys* 
tids, at a temperature varying from 74^ to 84% may, upcm the 
prindples assumed in the opposite argument, be held as a proof 
that these crystals were formed at the onUnary temp^^ture of 
the atmosphere, while the fact of a perfect vacuity existing in 
svlphate of barykSj and capable of being filled up by the ex« 
pansion of the aqueous fluid, at a temperature not exceeding 
150% authorises the analogous conclusion, that the crystal 
could not have been fcnmed at a higher temperature* On the 
other hand, the filling up of the vacuities in sulphate of iroOy 
and suJphcUe of nickel^ at a temperature much above that at 
which they were formed *, may lead geologists to renounce a 
species of argument which appeals only to our ignorance, and to 
withdraw from the defence, even of their outworks, those faith- 
less auxiliaries which are so ready to enlist themselves in the 
service of either power. 

* The phenomena hare aUuded to will be described in a robieqaent nunodwr. 
They are fully explained in the original memoir. 
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ThefB i3 ope geolo^qal r^tipn,, however, of the preceding 
facte, which :flaay deserve sofne attention. Hitherto the cour 
tending thecariats have limited their idolatry to two of the de- 
meats; but the existence of two new substances in minerals, one 
of wbi^h cwibines a great, degree of fluidity with the high ex- 
pansive power, pf the gases, render? it probable, either that these 
suh^ance existed at the formation of the globe, or that they are 
the result of laws of cry^tallpgraphic combination which have 
escaped the notice of the philosophical geologist. . Were sucl^ 
fiuidi the product of the ordinary processes of crystallizatioD^ 
they would occur in artificial as well as in natural crystals : and^ 
consequently, while they iremain undiscovered in the cavities of, 
the first, of these classes of bodies, w^ are entitled to attach a 
new difficulty to the aqueous hypothesi^f 
. Had the two new fluids occurred only in one mineral, or in 
minemls of a particular composition, they might have been sup- 
posed to have some relation to the elementary principle of the 
body, and to have arisea dther from some accidental irregula» 
rity, which {nrevented them from crystallizing,, or from the de^ 
((^position of ihe matter subsequently tp its crystallizatioa. 
The perfect identity, however, of the two fluids, fis found in 
pure Quartz, in Amethyst, in Topaz, md in Cymophane,*-*- 
minerals brou^t from the most opposite parts of the glob^*^ 
from Scotland, Siberia, New Holland, Canada and Brasil,<^ 
establishes the universality of their existence, and adds to the 
prpbabilHy of die< supposition that they have performed some im- 
portant function in the organization of the mineral world. 



Abt. Xl**^Ob$ervatiom on ihe Noiurai History and Structure 
of ike Jquatic Salamander^ and an the Development of the 
Larva of these Animals from ike Egg, up to the perfect Ani^ 
mai, by Mauro Buscomi, M. D. Member ^various iSbcie- 
tieSf/md lately Lecturer on Physiology in Pavia *. 

XN two former papers -(-, I communicated the substance of a me- 
moir on the Proteus Anguiuus, by Professor Configliachi and Dr 

* Read before the Wernerian Katural Histoiy Society, April ^ 181^3. 
t Edin, PhU. Journ. vol. ivr p. 398>--and vol. v. p. 84. 
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Busconi of Pavia. While employed oa the Proteus^ Dr Rus- 
ooni ditected his attention to the larva of the Aquatic Salaman- 
der, which, in many points of structurcj bears a near resemblance 
to the proteus. He then also described, shortly, the amours 
of the salamander, and the m^e in which the egg is deporited 
by the female * ; and, farther, announced his intention of speedily 
publishing a more detailed account. This intention he postponed 
for some time, from a desire of accompanying his work with 
comparative sketches of the structure of the Sirena lacertina; 
but having, for the present, been disappoii^ted in his efforts, 
both in Europe and America, to procure that animal, he re- 
solved to delay no longer the publication of his researches re- 
lating to the salamander. Accordingly, in the year 1821, he 
printed at MDan, a work entitled ^^ Amours des Salamandres 
Aquatiques, et Developement du Tetard de oes Salamandres, 
depuis Tceuf jusqu^ k Tanimal parfait^ Of this work I pro- 
pose now to give the substance, together with such of the de- 
signs as may be necessary to illustrate and verify the anatomical 
descriptions. In its present state, the inquiry may be deemed 
to possess a new interest, fix)m the circumstance of the same 
subject having, so lately as the years 1821 and 1822, been pro- 
posed, in the following form, as a prize essay by the BoyaJ In^ 
stitute of France.-^^^ To trace the gradual developement ot* 
the aquatic Triton or Salamander, through its different stages, 
from the egg to the perfect animal; and to describe the inter- 
nal dianges which it experiences, but principally in regard to 
osteogony, and the distribution of the vessels +.** 

Sr Rusconi commences his memmr by expressing surprise 
that the natural history of the aquatic salamanders, which are 
so common in the marshes of Italy, should be so imperfectly 
known. Hitherto, the observations made upon them have been 
more particularly confined ta their astonishing powers of repro- 
duction ; while other properties, at least as curious, and still 
more important, have been almost wholly neglected. In ttuibf 
the changes which these animals exhibit, according to age, sex, 
and season, have not been observed with all the attention they 
deserve ; and it is to this want of attention that we must attri- 

• Del PnUo Anguino Mmutgr^^ p, 3&.6-7. Pavia, 1819. 
-f PkUotophiaU Magatine, April 1821, p. 306. 
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bute the confusbn in which this genus of vertebral oviparous 
animals is found in our zoological systems, even those the most 
recent Their structure has not yet been suiBciently studied ; 
the mode in which .their eggs are laid and fecundated has been 
only imperfectly observed ; the development of the young ani- 
mal has not been followed with accuracy, nor through all its 
stages ; and, lastly, their species has not hitherto been deter- 
mined vdth preci^n. The object of the author in this publi- 
cation, is to fill up some of these gaps, which, but for the reason 
above stated, would have been sooner accomplished ; for all the 
designs ^ven in this work were made, and the notes on the na^ 
tural history of the animal written, before the publication of his 
work on the proteus in 1819. 

Having thus made known the reason of the delay, the author 
proceeds now to inform the reader of the circumstances which 
determined him to undertake this branch of the inquiry. 
Whilst he was occupied in studying the organization of the sala- 
mander, and comparing it with that of the proteus, the idea 
came into his mind of following the developnent of the sala- 
mander from the egg up to the perfect animal. He had learned 
from the inquiries of Spallanzani, that, in these animals, fecun^ 
dation was effected exterior to the body of the female ; and 
that, nevertheless, the action of the prolific fluid was propagated 
within her ; and Blumenbach had instructed him, that some sa^ 
lamanders, which were kept in a vessel filled with water, had laid 
eggs, which were there hatched, and afforded him an opportu- 
nity of seeing and examining the gills of the young animal. To 
satisfy his curiosity on these points, the author believed that no- 
thing more was necessary than to procure females at the tiine.of 
laying. In the month of May, therefore, he procured several 
of these reptiles, which he put into a large tub, and three days 
afterwards he found, at the bottom of the tub, about 30 eggs 
glued together endwise, three to three, and four to four, so as 
to resemble portions of a string of beads. These eggs he ga- 
thered up with the necessary care and precaution, and placed 
them in a vessel filled with a portion of the water from the tub. 
Observing them for two days, he saw them enlarge and become 
irr^ular on the surface, which he regarded as a pelude to the 
evolution of the germ. These appearances increased to the fifth 
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And sixth days, when, instead of the young animals which he ex- 
pected to come fcath, the eggs had lost theii^ transparency, had 
become covered with mould, and their faculty of evolution was 
destroyed. 

During this time, the salamanders, which were left in the 
tub, had deported other eggs, which he collected as before; 
and, suspecting that the water he had used might have been 
improper for the purpose, he now employed that taken from the 
ditehes in which the animals had lived ; but with 'no better sue- 
cess. He next had recourse to methods of artificial impregna- 
tion, previously executed with success by Spallanzani ; but failed 
in these also. While engaged, however, in these experiments, 
he observed that the salamanders, which had been left in the tub, 
pressed back, from time to time, their hind-limbs beneath the 
bdly, and that, in a few moments afterwards, they laid one or 
two eggs ; these eggs did not fall always to the bottom of the 
water, but sometimes remained attached, for a mcnnent, to the 
anus it^lf , in such a way that some of the salamanders might 
be seen, running here and there in the tub, with two or three 
eggs thus attached. It was not easy to form [dausible conjec- 
tnres upon this habit of pressing back the legs under the belly, 
when the eggs were laid. The mode even of their escape from 
the animal surprised the author, because, trusting to what 
M« Cuvier had written, he thought that these animals produced 
many ^gs at once, which escaped in succession, and were at- 
tadied to one another in the form of a necklace. Proposing, 
therefore, tainvestigate this pomt more minutely at anoth^ time, 
but occupied, at present, with the desire only of proctiring for 
his salamanders a suitable habitation, he wished to make such 
arrangements as should enable the animals, during the night, to 
sup^rt themselves at the surface of the water, in order to respire 
wi^ greater facility. At this time, a fresh parcel of these am- 
mtiA happened to be brought to him in a pail, in which many of 
the plai^ called Polygonum Persicaria were placed, with the 
view of prev^ting the water from escaping out of the piEd]. Of 
some of these plants he made a packet, and placed them in hiis 
tub, tmder a large stone to confine them to the bottom. Towards 
evening, he visited the tub, and found all his salamanders so 
commbdicmiriy situate, by the aid of the plants, that, by keeping 
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the head a little elevated, their nostrils were above the isur£EK» 
of the water, so that they could respire with ease* A few days 
after this, while seeking with his eye for a male and female the 
most suitable for repeating the experiment of artificial impreg- 
nation, he remarked, almost without willing it, that there was 
not a single egg at the bottom of the vessel. While indulging 
his surprise at this fact, his attention was recalled by observbg 
one of his salamanders approach towards a leaf of the plant, and 
direct its snout to it, as if wishing to smell it. He then saw the 
animal move gently on the leaf, in the direction of its breadcfa^ 
and, resting upon it, push back the hindJimbs, so as to fcdd 
backward and inclose between its feet the leaf oa which it rested. 
It remained about a minute in this position, and then withdrew, 
leaving the leaf doubled in such a way that its apex was turned 
hack on the petiole. ^^ At the sight of this new fact,"^ says the 
author, <^ I forgot entirely the artificial impregnation, and pre- 
pared myself to observe, most attentively, what my salamander 
was to do. Scarcely had three minutes elapsed, when I saw it 
apjNToach towards another leaf, and apparently disposed to jriaee 
itself upon it. At this period, casting my eyes aocidentaUy on 
the branches of periicariay I discovered many other leaves 
doubled back, like that which I had just seen so disposed hy 
the salamando*. I withdrew immediately the packet of plants 
from the tub, and, examining the kaves, I found that each of 
them inclosed an egg. I remarked also, that these leaves werfr 
unable to redress themselves, because their two suriaces were 
held together by a kind of glue, with which the envel<^ of each 
^ is covered ; so that, to open a leaf, I was obliged to over* 
come the resistance which this glue presented. 

^^-Satisfied so far with this discovery, I set out immediately fixr 
the ditches from winch the salamanders had been taken, and 
g^^thering mimy branches of ;7er#trana, which were in the water,, 
and the leaves of which were rimilarly fokkd, I convinced my^ 
self, by observing them with care, that the eggs (^ salamanders, 
do not escape fr(»n the animal, like strings of beads, as some 
naturalists have lately asserted ; nor do they fall to the bottom 
^ the water, as Spallanzani, with so much confidence, main.* 
t^ed. I satisfied myself of thb truth, by opoiing $11 th<e leavea 
^oich I had drawn from the water^ and finding in each, as in 
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those of my tub^ an egg concealed. Nay more, I found in one 
leaf a youiig salamandar already evolved, and which exhibited 
sgns of life by moving and changing its position.'*' The author 
dwells with great satisfaction on this discovery, which enaUed 
him at once to pursue the object he contemplated, without hav- 
ing recourse to artifidal processes. 

" My joyj'' he continues, " was so great, that, having chosen 
about, twenty leaves, each of which contained an egg not yet 
evolved, I put them into a bucket filled with the water of the 
ditch, and at once proceeded to my lodging. Arrived there, I 
poured the water of my bucket, together with the leaves of 
perstcariay into a bason ; and having chosen an egg for the sub- 
ject of my observations, I began my experiment. I shaU defer 
particular details until I come to an explanation of the figures ; 
and, for the present, shall only observe, that there is not, in my 
ofHuion, a more agreeaUe or more curious spectHcle than that 
which the embryo of the salamander offers to the philosojMc 
naturalist, in the portion of time while he is yet in the egg, and 
for a few days after his escape from it. All that in other ani- 
mals, passes in the midst of the thickest darkness, is here carried 
on under the eyes of the observer, who is able to contemplate, 
quite at his ease, the progressive development of the different 
parts of the animal ; and, by the order which nature observes in 
this devel(^}ment, is able to conjecture what are the organs the 
most important and most necessary to (be life of the individual. 
In fact, when we cohidder the different phases through which 
the little salamander passes, we might say that Nature, for once, 
ikr from shewing herself jealous of her operations, is here pleased 
to disclose them to our view ; for, scarcely has the little animal 
escaped from its envelopes, than she prepares for the observer a 
new picture, not less pleaang than the former.'^ 

The little animal, which is opaque, and formed apparently of 
a soil and homogeneous substance, while yet retained in its env^ 
lope, becomes gradually transparent, almost as soon as he has 
eseaped from it ; so that, if the naturalbt has been able to see, 
through the transparent walls of the envelope, the develojnnent 
of the exterior parts only, he liow sees the formaUon, both of the 
external and internal pai^s together. He discovers the heart 
of the animal, and follows its contr$(ctions and dilatations: he 
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petc^ves the stomach, and reoegnbes its. form and position : his 
eye is able to distinguish the intestm^l canal, which at first ex- 
tends in a straight line from one extremity of the abdomen to the 
other, afterwards goes on serpeniining^ax^ ends by forming many 
oonvoluUons : next he sees the liver, whose development accom* 
ponies that of the stomach' and intestines,, to which it is subser^ 
vient : imd, lastly, he sees sthe lung take its form and plaqe, al« 
ways filled with lur, and so transparent that one might believe 
the animal has, cm l^e two sides of the trunk, two bubbles of air, 
which gradually dilate and elongate from before, backward. 

When the organs of digestion have acquired the size necessary 
for the exercise of their functions, the curious spectator percdives 
in the little sahttander, whose life hitherto has been purely orga- 
nie or T^^ative, the life of relaiiany or the animal life, to be^n. 
At this epoch, the movements of the yotmg animal: are no 
longer automaUe, or the result amply of its internal organi- 
sation, but they are also the consequence of sensations, which 
the surrounding ol^ts cause it to experience. In truth,. it now 
avoids and removes from those olgects from which it dreads in- 
convenience or pain, and appioacfaes those from which it hopes 
to receive advantage or pleasure, We see it,, at tbi& period, 
watch the minijjtte insects which it sees swimming in the wi^er, 
direct its little snout towards them, pursue them with address, 
and dart upcm them with surprising agUity. When it is keenly 
pressed by hui^r, it attacks even its comrades, and seeks its 
nourishment by devouring their gills and tail The lively plea- 
sure which these interesting scenes affiled me^ continue the 
author, suggested to me at once the idea of making them known 
to naturalists, by publishing a work on salamanders^ similar to 
that which the celebrated naturalist of Nuremberg, M. Roesel, 
has given on frogs ; and to follow, in every point, the example 
of that celebrated writer, I resolved to engrave the plates my>> 
selfi To speak truly, however, I he»tated a little before I un* 
dertook this task ; for having pever engraved in my life, I anti- 
cipated the difiiculties I should encounter, and had little hope 
of getting' out of them with honour, and according to my wish. 
Rcrflecting, nevertheless, that .engravers, .even .the most abb, 
when they are set to engrave objects, which they have not them- 
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selves designed, and of which they have no sort of knowl^ge» 
may be compared, in some manner, to those who copy a manu- 
script, written in a language which they do not comprehend, <um1 
who, on that account, suffer to escape from their pen, in^Jmost 
every line, some error which alters the originid, or renders it un* 
inteUi^ble. — Reflecting, I say, on this, I tried to raise myself 
above my fears, and, listening no longer to any thing but tfae 
lively desire I felt of presenting to the eyes of naturalists a 
faithful image of the interesting spectacle I had contemplated, I 
set myself to the work with a sort of enthuuasm.^ 

Having made these preliminary remarks, Dr Rusooni pro- 
ceeds to describe the only two species of aquatic salamander 
which he has observed in the province in whidi he rendes. 
These are the little salamander {Saiamaiidra exigna of Lau- 
renti), and the flat*tailed salamander {Saiamandra platycawia 
of D'Aubenton), 

In Plate III. Fig. 1. is represented the male of the little sala- 
mander, of its natural size, as he appears in the season of love. 
The toes of the hind paws, at this period, are furnished with a 
membrane, spotted with black. The tad is very large, and pre- 
sents, along its inferior border, a stripe of fine dear red ; the su« 
pmor border is continued e\'en to the shoulders. But these or- 
naments are only transitory ; for, after the season of love, the 
membrane of the toes disappears, the tail shrinks remarkably, 
and, at its extremity, is reduced to a fine thread. 

In ^ring, when nature kindles the flame of love in these ani- 
mals, the male seeks with ardour the female. She, by swim- 
ming away, avoids his first approaches ; but he pursues her with 
constancy, and, as soon as she stops, he leaps before her, as if 
,to obstruct her progress. He then b^nds forward his tail, which 
he agitates and shrikes with surprising quiekhess, making, at the 
same time, little incitements to his eompanion, in order to pre- 
pare her for foecundation ; after which, he places himself by her 
side, and lashes her with his tail.- 

The female of this species is represented in Fig. 2., at the 
moment when she is tired with swimming to avoid the male. 
She now keeps her tail and paws immoveable, and (suffers hcr- 
sdf to fall gently in the vessel. The male, profiting of this ex- 
haustion of her strength, leaps berohr&her, as abrea^ described. 

.,„,...., ^oogle 
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In this species of salamander, the pelvis is attached to the 
14th vertebra. M. Cuvier, following Latreille, designates this 
species by the name of Scdamandre pabmpide ; but this deno- 
nnnation, says the author, is improper, inasmuch as it is founded 
on a character which is ndther permanent nor common to the 
two sexes; and, besides, the £eet of the male are not jMiimated, 
but lobulated. 

Of the other and larger species of salamander (fSalamandra 
platifcauda)y Linnaeus, says the author, has made two species, 
which he designates by particular names; Laureati has made 
four, Diifay three, Spalianzani two, and some recent authors 
not less than six^ M. de la CepMe is /the only one who, in re- 
jecting th^ species recognised by Dufay, gave a luminous proctf 
of that fine tact which characterises him. But it is in vain to 
expect to avoid errors in natural history, when we do not take 
anatomy for our guide. 

The salamanders of this species, when very young, that is to 
say, soon after their metamorphosis, have a line or tXxeek of fine 
yellow^ bordered with brown and black, wfaidb extends from the 
nuddle of the head to the extremity of the tail. At this age^ 
we remark, in their exterior conforniationy no difference between 
the male and female ; but, in the following spring, the yellow 
streak disappears entirely from the back of the male, and is re? 
placed by a membranous and serrated crest, which has procured 
for this species the name of. Saiamandra cristaia. Toward the 
be^nning of the autumn of the second year, this membranous 
<9%st exhibits, at its base, small yellow spots, which, in extend* 
iQg gradually along the back, terminate by forming anew the 
streak which had disappeared five or six months liefore. In th^ 
mean time, the membranous crest shrinks ; and, before the end 
of autumn, is changed into a streak, slightly prominent, and of 
a dull yellow colour. With the return of the fine season 6( 
^ Mrd year, the yellow streak disappears; and again the 
^°^ adorns himself with his crest, which again shrinks remarki- 
^Jy >8 soon as. the season of love is past. Towards the au- 
tumn of this year, only some slight traces of the yellow streak 
^^ be peareeived, arid these disappear for ever with the spring of 
*e fmuth year. According to the author's observations, the 
*■•« lA noi in a coiidition to reproduce before the end of the 
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tbk-d year. In the female, the yellow streak enlarges and be- 
comes- dull. 

Such are the changes which these animals undergo, according to 
i^9 sex, and season; bat thi^ ezfaiUt many other dhanges as to 
cc^our, wfaidr' are altogether accidental and fleeting. The au- 
tisov has more than once seen- an individual, which was of a pale 
gi*een above and almost without spots^ become brown,, and oo- 
v&edi with' large bluish spots m less than an hour;, and these 
again disappeared, and the animal no longer presented, on the 
upper surfflK;e, but one umform tint, which was almost black. 
It is from inattentimi to the changes in form and oolonv^ arising 
from di£Rbrence of age, sex, and season, that so much confacBion 
in the dassification of the species of these reptiles has proceeded. 

This species of salamander lives always in^ the water. If 
sometimes he is met with on land, it is when, fiom any cause, 
the place of his abode has been (hied up, and he isobfiged to go 
on land in quest of another p(md. He never feeds on the lentDs 
in the water, but <xily on living animals, resembling, in this re- 
spect, frogs. The intervals of respiration in these reptilea are 
more^orless long, according to the- degree of heat in which they 
live, and the quantity of nourishment they take. When they 
hybemate is holes under ground, their tail is voUed up in a spi- 
nd form.' This* species is less vivacious than the preceding.. The 
male, in making his caresses, does not b«id his tail forward like 
the other, and seems, in idl respeets, to fulfil the views of nature 
with leas ardouit and pleasure. The female, when wearied of 
flying from the male, at lengtb stops, and yields to his careaaes, 
sustaining herself immoveably on the water. The male then ap« 
proximates his head towards that of the female ; and, prc^ting of 
her docility, places himself by her »de,, but somewhat in ad- 
vance ; and, bending his body in a peculiar manner, he begins 
first to lash the water, and afterwards the side» of the female, 
with his tail. His anus, at this time, is very prominent and 
opea^ and is bristled interiorly with small points of a silvery 
white hue. AAer striking the female with his. tail two or tfaxee 
times, he separates a little from her, and falls into a sent of 
drowsy state. He no longer sustains himself on his paws,' but 
extends himself so that his belly is stretched out on the knud, 
and he seems to have lost the use of his limbs. His tail> how* 
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ever, is elevated, and makes some ^htcoivvuMve mxxvemenX% 
but not at all directed by the will of the animal. Even his 
trunk partakes of slight contractions ; and, at length, smail^floculi 
of thick white mucus are discharged by the anus, and fall to the 
bottom of the water, in presence of the female. This drowsy 
state continues only a short time; the animal awakens; begins 
again to strike the female with his tail ; sheds anew the prolific 
liquor ; and, after repeating two or three times, this species of 
copulation, he abandons his companion altogether. In Fig. 3^ 
the male of this spedes is represented of the natural size, at the 
moment in which the prolific fluid is discharged. 

During the time the male lashes the female with his tail, she 
remains immoveable, but at last she puts herself in motion ; and, 
with that slowness which is peculiar to her, goes in search of a 
plant the most proper for receiving her eggs. It is almost al- 
ways the Persiearia which she chooses. In performing this of. 
fice, she approadies her head to the borders of a lea^ and, 
with her snout, turns it in such a way that the lower surface 
of the leaf, which looked toward the bottom, is made to luiai 
towards her breast ; afterwards, with her fore paws, she passes 
the leaf, thus turned, under her belly ; then seizes it withhar 
hind paws, and conducts it beneath the wius, having care, at the 
same time, to fold it, and form with it an -angle, the openipg of 
which is directed towards the tail. The^egg, in escaping from 
the imus, would necessarily pass through the middle of the angle 
formed by the leaf, but it is stopped in its &11 by the salamander^ 
who, by means of her hind feet, shuts up immediately this angle, 
and thus forms in the leaf a fold in which the egg is contained. 
The egg, notwithstandmg, would fall to the bottom of the water 
when the feet were removed ; but the salamander, before quitting 
the leaf, presses its folds so well with her hind feet, that the glue 
with which the envelope of the egg is besmeared, i^reading it- 
self a little, by means of this pressure, on the two internal, sur- 
faces of the leaf, prevents then die folds from opening. When 
severikl eggs 'ha\e been laid in this manner, the animal remains 
tranquil in the vessel until another male comes to caress her, as 
before. How long the period of laying continued, the author 
docs not know; but he has found eggs- as early as the n^iddle 
of April and as late as the middle of July. In Fig. 4., a female 
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o£ this species is represented in the act of laying her ^g; and 
the letter a of the same figure shews a leaf folded down, in 
which an egg has been laid. 

The egg thus deposited oh the leaf, is committed to Nature to 
carry forward its several stages of evolution ; and these the 
author next proceeds to describe. In the plate, the whole se* 
ries of appearances is exhibited as they occur in the egg of the 
SaJamandra platycaiida ; and, in order to make known the dif- 
ferent epochs of development, and the intervals between them, 
by a simple inspection of the plate, without recurring to the ex- 
planation, the figures are marked, in succession, by the dates of 
the days in which tlie designs have been made. Thus the fi- 
gure marked 23d April, exhibits the egg of its natural size, and 
the figure below it, the same egg magnified. It was collected 
immediately after being deposited, and kept always in the water, 
and on its proper leaf. During the period of observation, the 
temperature of the water varied from 22° to 27° of the Centi- 
grade scale. The globule in the centre is white, with a tint of 
yellow : it is surrounded by a gliury matter, to which it is no 
where attached ; so that it is able to move^ freely in every direc- 
tion : its envelope is membranous, transparent as glass, and co^ 
vered with a kind of very limpid viscid matter. If one of these 
eggs, with its envelope, be placed on a dish, and if, with the point 
of a fine brush, its envelope be turned, so that the upper part 
shall be made to look downward, the globule presently turns on 
its aus in ^^^^ & ^&y ^^^ it presents anew the surface which 
was at first uppermost, which proves that its denaty is not urn- 
form. This phenomenon is still more readily seen in the eggs of 
the Salamandra exigua^ because they are brown on one side 
and white on the other. If, instead of turning the egg, we ele- 
vate one of its ends, so that its longitudinal diameter shall be per- 
.pendicular to the horizon, the globule, which was in the middle;, 
falls to the bottom of the glairy matter, which demonstrates that 
the specific gravity of thi^t matter is less than that of the globule. 

Fig. 26th April exhibits the changes which the globule has 

undergone in- the short space of tliree days. Examining it with 

the microscope, one suspects already what are the parts of the 

embryo which become, in the sequel, the belly, the head, and 

/the tail. At first the globule enlarges, then elongates, and its 
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mirfiice, whidi was smooth, presents some small eminences. If 
it husnot been faecundated, or has lost its prolific virtue, it en- 
lazges, during the first days, the same as before, but afterwards 
changes, so as to resemble a vesicle half filled with water ; and, 
when this appearance comes on, the egg has lost its vitality. 

By the 28th, that is, by the fifth day, the embryo has become 
sa much el(Nigated, that, its envelope being short, it is obliged 
to bend itself. The parts forming the abdomen, head, and tail, 
are now easily recognized ; and, nearer its larger extremity, 
which is the head, we remark small eminences which we reoog<« 
nize as the rudiments of its ^lls and fore paws. 

By the 80th of April, all the parts above enumerated are mor^ 
apparent. In the concave part of the embryo, and towards its 
larger extremity, we observe a small furrow which separates the 
head from the abdomen, and we see distinctly, along its convex 
border, the rudiments of the spine. 

2c2 Mcuf.^^The embryo has now changed its position. Its 
tail has already the form. of an oar. As yet, there is no appear- 
ance either of mouth or of eyes: we remark only, towards the 
extremity of the head^ small blackish points, and a slight degree 
of contraction between the rudiments of the gills and tjbose of 
the fore paws, which distinguish the head from the chest. It 
is now that the development of the embryo be^ns to possess in- 
terest. Hitherto the changes of form have nearly resembled 
those of a ^eed cast into the. water ; but at this period, tbQ ob- 
server will see the little embryo exhibit motion, array itself in Col-» 
oars which render it agreeable to the view, and be will also see 
the beatings of its heart But this period, although the most 
amusbg to the naturaUst, is the most dangerous for the embryo; 
for. almost half the embryos, whose development the author has 
^^ched, have died at this period, or a little after. 

Sd Jf^e^.— The embryo in the last M hours has changed its 
position three or four times. In that it now has, it shews us all 
the upper part of its body, which is sown with little blockish 
spots, disposed longitudinally, and forming two bands, which 
^tend fiom the head to the tail. On the side of the head, 
aad before the iwo eminences which are the rudiments of the 
&»e.paW8, we observe filaments, to the number of foxir on each 
^de. The two fi>mier are not gills, as some authors would have 
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us to believe, but they are two organs of station, which I shdl de- 
signate by the name of claspers or hooks, (crochets)^ because they 
are andogous to the two hooks^ which we observe below the 
head of the embryos :of the green aquatic frog, by meaos of which 
those embryos attach themselves to the leaves of the lentil, and 
remaki suspended. 

4^. May. — The changes of position are now moi% frequent. 
In that now assumed, the embryo presents the lower part of his 
head and trunk, which is white, drawing a little on green. On 
its chest, between the gills of the two sides, exactly where the 
pulsations of the heart are seen, we remark some small irregular 
blackish spots. Anterior to the .two hooks or claspers, we see 
also other blackish spots, which are the junction of the two 
bands that run along the back, and were seen in the preceding 
figure. In the gills, as yet consisting only of a single filament, 
without leaflets, and as transparent as glass, we s^e ab^dy the 
circulation of the blood, which is very simfde, and performed by 
a single curved vessel. The blood is white, and is distinctly, via- 
ble if the embryo be put on a watch-glass, and this glass be 
placed over the opening of a box, whose bottom and sides are 
bhckened. The two hooks, in front dT the gills, are elongated ;. 
tliey are larger towards their extremity than at their origin, and 
are bent so that their convex side is turned upward. The sides 
of the embryo are studded with little spots of deep green, which 
form two irregular bands that extend from the fore-paws to the 
extremity 4)f the abdomen. 

&0i Moj/.^^W^ now begin to see obscure traces of the eyes. 
On the two longest giUs, the rudiments of two leaflets are to be 
seen. The changes of positicm axe now made with surprising ra.. 
pidity. The embryo seems greatly constrained within hb little 
cell. He tries toextend himself in a stnught line, and consequent- 
ly exerts continuaHy a strong pressure ^against the walls of his 
envelope. The membrane, which forms the superior border of 
the tail, extends itself, diminishing in its prc^ess even to the 
shoulders. 

. 6th May, — The young ^amander of the natural size, just 

escaped from his envelope, as seen from above. In the progress 

of its enlargement, the embryo gradually dilates the envdppe ;: 

^but diis dilatation has its limits, and the Httle animal at length 
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forces his way out by tearing it : If it be now lightly touched, 
it makes lateral movements with its trunk and t^l, and is thus en- 
abled to swim; but in a mode different from thai which it after- 
wards employs. Its movements indeed^ at this period, may be 
said to be purely automatic : it strikes sometimes against a leaf, 
sometimes against the sides of the vessel, and as soon as it does 
this, it attadies itself to the body struck, and remains ^usp^tid-^ 
ed, by means of its two hooks, the extremities of which are:Cover>> 
ed with a viscous matter. One might imagine that the young 
salamander sleeps continually at this period ; for if the vessel be 
slightly shaken, its body osdllates with the movements of the 
water, just as any inailimate body would do. It now piOsses som& 
hours without moving : Afterwards, without any evident extex* 
nal cause, it makes some lateral movements with its tail ; stiims 
in its own manner ; and reattaching itself anew, to some other 
leaf, it continues to sleep, or remains in absolute repose for half a 
day or naoie. If, while making these lateral movements, it meets 
with no substance to which it can attach itself, it falls then to the 
bottom of the water, where it continues in repose, lying some- 
times on its side, sometimeson its belly. Its eyes are scarcdy as yet 
designed; theyform two prominenceson the sides of the head. Its 
mouth is so slightly traced that it requires attention in the observer 
to perceive it ; it is indicated only by a very slight transverse de>> 
presfflon, situated beneath the head, and between the two promi* 
nences formed by the eyes, and in the middle of the space be* 
^een the anterior border of the head, and the origin of the 
neck. Its foine-paws, protruding like two buds, begin to separ- 
ate from the ^s ; these gills are gradually furnished with smatt. 
leaflets. At this period, the life of the salamander may be con* 
sideied purely organic. 

In Fig. a, the same salamander is seen from below with the 
aid of the microsoq^e ; b b, the two promfaienoes formed by the 
globes of the eyes, between which ia the slight depression 
which becomes afterwards the mouth ; £?, the hook of the right 
side ; d^ the gills of the same side ; ^, the rudiment of the fore 
paw of the -same side ;j^. the same animal seen in profile ; g, the 
same viewed from above. 

IBih jlfa^.— The same animal, of its natural size, seen from 
above, exhibiting the changes in the external form of the 
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young tadpole, twelve days after its escape from its envdope. 
Its fore paws are now lengthened ; and, dividing at their extr&- 
mi^, take the form of a bicuspid tooth, the two tubercles of 
which elongate in their turn and change into two toes. The eyes 
are now disclosed, the pupil appearing of a fine black, and the 
iris of a silvery white, speckled' with many colours. The yellow 
colour of the back of the little salamander is changed into a 
green : the gills, which exhibited only the first rudiments of 
leaves, are now dothed with little leaflets, in which a red blood 
circulates. The transverse depression between the eyes, which 
marked the place of the mouth, is enlarged, and, in curving it- 
self, has formed a mouth very large, the extremities of which 
extend, on the sides of the head, even to the eyes ; the head, 
which was very narrow at its back part, has enlarged greatly 
near the origin of the gills ; the two hooks have shortened by 
degrees, and almost entirely disappeared: Lasdy, the body, 
which was very opake, has gradually become diaphanous, and 
to such a degree, that the observer, without injury to the life of 
the animal, is able to see the dilatations of the heart, and to exa- 
mine, through the walls of the abdominal cavity, the form and 
position of the viscera contained within it 

These changes, however, are not the only ones which occur 
during this space of time : many others go on within, whidi 
have endowed the little animal with the instincts and the man* 
ners proper to its kind. Its sluggishness has vanished, and it 
displays the habits which accompany it through life. It loves 
to keep near the surface of the water, conceals itself beneath 
the leaves, or swims with surprising quickness. While floating 
tranquilly near the surface, if any little aquatic insect pass be- 
fore it, immediately it directs towards it its snout, pursues it 
slowly, and, as soon as it gets within reach, darts upon it likean 
arrow, and swallows it.* In a word, the salamander, which pos-- 
sessed before only a life purely organic, enjoys now a life of iie- 
lation ; that is to say, an animal life. 

Fig. a, the same animal seen from above with the mi« 
croscope ; &, the same seen in profile ; c, another salamander > 
of the same age (twelve days), opened below, as seen by the 
microscope ; in which d indicates the arches of the g^lls of 
the right side, as they appear through the skin ; e, the liver ; 
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j^ the stomach ; g% the intestinal canal ; A, the lung of the left 
side 

98ih Jtfio^.—The same salamander^ of the natural size, seen 
frcnn above. It is about this period that the hind paws b^^in 
to appear; the fore paws have acquired their perfect develop** 
ment, and are long in proportion to the trunk, as is moi^e dis* 
tinctly seen in the microscopic representation of it, fig. a^ 
Without entering into minute details of the changes which have 
occurred in the ten days elapsed, and which an inspecdm of the 
figures will sufficbntly illustrate, the i^ithor proceeds to d>- 
serve, 1^^, That, at this epoch, we begin to see, on the two sides 
of the trunk, with the aid of the microscope,, two lines of small 
salient points or excarescences, which extend from the axils to 
the extremity of the abdomen. &dh/y That the walls of the ab^ 
domen have not colour in themselves, but that they present thc^ 
colours of the inseets on which the animal has fed. 3(%, That 
the changes of colour from yellow to green, which occur during 
the growth of the tadpole, are purely accidental, and begin im- 
mediately after its escape from the egg. 4tthly^ That the toes^ 
which are most interior, first push forth, as well in the hind as 
in the fore feet BtMyy That the pierre amylacie of the organ 
of hearing, is, at this period, fcnrmed, and is visible through the 
cranium and skin that cover it. 6^A^, That at this epoch, and 
evai sooner, the animal begins to expel air from his mouth. 

\Wt Jf^Tie.— >The same salamander seen from above, of its 
natural size, and also in profile (a), when magnified. The hind 
paws have almost attained their development, but as yet the 
fifth toe is wanting ; the lungs extend (Hily about half way dowQ 
the trunk, and are visible through the walls of the abdomen ; 
the gills, which are. longest, have nearly twenty leaflets ; they 
had only thirteen or fourteen ten days before. 

l&A /t%.— The same salamander, n(tw arrived at the matu* 
rity of its tadpole or larva state. It is represented at the mo* 
ment in which it watdies a little slug, to ascertain its living 
state ; for neither salamanders nor frogs ev^r fall on their prey, 
till after having seen it give signs of hfe. 

On this day, says the author, the gills of this tadpole ap- 
peared a little less long tlian on the day before ; whence he 
suspected it was about ready to pass to the state of the per- 
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feet salamander^ and under this idea the design was made. The 
next day confirmed these suspicions ; for the leaflets or fringes, 
which formed the extremities of each gill, were already 6bltter> 
ated^ and the stem or shaft was sensibly shortened. The diort- 
ening and obliteration of these parts proceeded daily, so dial, 
s^ the end of five days, they were ireduced to mere simple buds, 
oovered with a skin continued from the head. While these 
changes were proceeding in the giUs, the duplicature of skin, 
which covered in part the branchial apertures, became by de- 
grees united to the chest ; the sharp membranous crests, which 
the arches bore externally, were obliterated ; the apertures of 
the ears, which gave issue to the water from the mouth, con- 
tracted daily more and more ; the membranous crest of the tail, 
which extended alo^g the back, even to the head, contracted 
also. 

Beside these changes, visible exteriorly, the tadpole experien- 
ced others within. The two jaws, especially the lower one, were 
much osafied, and the teedi of this jaw were so hard, as to give 
great resistance to the pcnnt of a needle. Were we to arrange 
the different pieces that compose the skeleton of the tadpole, at 
diis period, according to their hardness, the lower jaw trouM 
stand first, afterwards the upper one, then the bones of the cra^ 
nium, the vertebrae, and those of the four limbs. At last, the 
germ of the salamander, which had been deposited, on the 28d 
of AprS, in the form of a little globule, had not, on the S7th 
of July, the smallest trace, either of gills or of branchial aper- 
tures. It respired atmospheric air, and made the greatest efc 
forts to escape from the vessel in which it had been developed, 
in a word, it had assumed the forms which are proper to its 
species in the adult state. 

Having thus exhibited, in detail, the progressive appearances 
which j^resent themselves in the evolution and development of 
the Sahmumdra pUdycavda^ the author next offers to our view 
a few of the analogous stages through which the other species 
of salamander (Sakmumdra eangtM) passes. The minute glo- 
bule Fig. 1., represents the egg of its natural size; and the ad- 
joining Fig. a the same egg viewed with the microscope ; die 
line which bounds the globule indicates the viscid substance which 
envelopes it, The eggs of this species are easily distinguished 
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from tliose of the other, not only by their smaller size, but by 
a circular baod of a deep biown^ whkb does not divide the lit- 
tle globule into two hemispheres, but extends a little more on 
one side than the other. On whatever side the envelope ia 
turned, the little globule always presents uppermost thai heipi- 
spfaere which is oecupied by the drcular buid. When the evo- 
lution of the germ commences, this band opens on one side, and 
represents then a line greatly curved, which displays itself by 
d^rees, in proportion as the embryo is developed : one of the 
extremities of this band becomes the head, and the other the. 
tail. In a word, it is the brown part of the globule which forms 
the upper part of the future tadpole, and the part which is white 
the belly of the animal \ so that even in the germ, the back i| 
less heavy than the belly. 

In Fig. 2* a. The embryo is represented ci its natural size* 
just after its escape from its envelope, as seen in proBle. It is 
suspaided by means of one of its hedss to a leaf of Perncaria* 
The letter i of the same figure, represents the same embryo 
seen by the microscope. The two bimds xii deep brown which 
it exhibits, were those, which, being reunited to two others- of 
the opposite side, formed the circular band of the litt(e globule. 

Fig. 3, the same tadpole, seen in profile, of its natural size^ 
near the period of its metamorphosis. The author has not 
deemed it necessary to give the intermediate stages of develop- 
meiit, a» they presented nothing peculiar. The developnoit 
of this species is less subject to acddent than the former. In 
aH his observations, not one of this species died during the evo^ 
lution of the germ. The development of the tadpoles of both 
species, he adds,, is accomplished in our climate in the spaqe of 
about three months. 

Having thus exhibited the appearances in the evolution of 
these animals, many questions, says the author, will probably 
occur to the mind of the reader. How is the little embiyo 
nourished during its abode in its envelope ? Is it by the glairy 
matter that surrounds it ? How, again, is it nourished after its 
escape irom this envelope ? Has it an umbilical cord in the 
first moments of its evoluticHi ? Or rather, is the egg of the sar- 
kmander the animal itself, under a form a little different from 
tha^t which it assumes after fecundation ? As to the last que&^ 

Digitized by LjOOQ IC 



126 Dr Rusoom^s Observations on the Natural History 

tion, the author adheres to the opnion of Spallanzani. With 
respect to the others, he will confine himself to the facts he ob- 
served in relation to those questions, and leave the reader to de- 
cide for himself. 

In order to compare the changes going on exteriorly with 
those which might take place within, at the different periods of 
development, the author collected, on the same day, many c^gs 
of the flat-tailed salamander, which had been mosdy laid under 
his eye. He then put these eggs into two separate vessels—^ 
in one vessel, those eggs which should show the exterior changes ; 
in the other, thosQ which he meant to sacrifice, in order to see 
the changes that go on internally. With tliese last^ he put al- 
so some of the eggs of the little salamander, with the view of 
making comparisons. When the embryo, which he r^arded as 
the type of the exterior changes, had attained to the degree of 
development indicated in Fig. 3d May, he drew from the 
other vessel another embryo which was at the same point of de- 
velopment; and after having, disengaged him entirely from his 
envelope, by means of two fine needles provided for the purpose, 
he placed him altogether alone in another vessel, in which there 
were no leaves of the Persicaria present. Whilst he was tearing 
ifae envelope, the embryo moved, and changed his position two 
or three times; but as soon as he was put into the vessel^ he 
^b^pped at once, with the body extended, to the bottom of the 
vater^ and remained motionless. Three hours aftcu*, it was ob- * 
served that he had changed his position, said turned himself oh 
the opposite side; In a word, he chang^ from time to time his 
portion, as the embryos, while yet retained in th^ envelopes, 
do; and his development continued, like theirs, without present- 
ing any difference. « 

In proportion as the embiyo of the salamander increases in 
size, its envelope becomes freed from the viscid matter with 
whidi it was besmeared, is dilated, and at length thinned to such 
a degree, that when the salamander is hatched, this membrane 
is reduced to an extremely fine pdlicle. During its dilatataoD, 
the suiTounding water passes through the walls of the mem- 
farane as through a filter ; so that the envek>pe, in all the stages 
of evolution, is idways stretched, and filled with a very limpid 
fliud. The author could never see the smallest appiearance of 
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an umbilical cord, nor any thing that could lead him to suspect 
its existence. Having a desire to seize the moment in which the 
Tisca^ of the abdomen begin to appear, he opened an anbryo 
longitudinally, just at the period of hatching ; but the eye, 
though aided by a glass, could not discover in it the slightest 
trace of organization : the whole appeared to ccmsist of an uni- 
form jelly. He repeated this experiment on another embryo 
which he cut transversely, after having placed it for fifteen mi- 
nutes in alcohol ; but with the exception of the vertebrae, he 
could not perceive, even with the microscope, any trace of orga- 
nization. Continuing this research on other embryos which 
were hatched, he satisfied himself that the organs of digestion 
begin to form two or three days after the embryo has escaped 
from its envelope ; and that they do not attain to that degree of 
development, necessary to the exercise of their functions, until / 
about the tenth day. He has seen these organs to be developed 
at the same time that the mouth is formed, and the two hooks 
are obliterated. At this period, however, they are far from ha- 
ving reached their complete development, as the reader may see 
by examining the design annexed to the Fig. c, 18th May, 
which represents a young salamander, in which the beUy has 
been opened twelve days after its escape from its envelope, as 
seen by the microseope. In examining this design, he wiD see 
that the intestinal canal extends, almost in a straight line, from 
oneend of the abdomen to the other ; while,in adidt sakmanders^ 
and even tadpoles, when near the period of transformation, this 
canal Somms three or four great foldings. He will see, also, that 
the liver and lungs are proportionally very small In anatomis- 
ing this young animal^ the. author could perceive no traces of 
the corpsjftrangisj nor of the kidneys, nor of the urinary blad- 
der. He remarked, however, that the v^tebrte and llie lower 
jaw were the only parts of the skeleton which, at this period, 
had acquired a cartilaginous consistence. 

In a future communication, I shall exhibit a fuller account of 
the anatomy of this animal in its tadpole state, «id of the phe*. 
mmena which accompany its transformation into the perfect sa- 
lamander^-^drawn partly from the present memoir, but more es- 
pecially from one published by the same author in- 181 7. 

D. E. 
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Art. XII.— -Ot^in^ qf « Geological Comparaiive view of, the 
South-west and North qfFrance^ and the South qfCkfpianjf. 
By Ami Boub', M.D., Member of the Wernerian Natural 
History Society, &c* * 

DSAfi SlBy 

JL HAVE prepared a very full account of my late geolo^cal 
observations, which I hope to publish on my return from Tran- 
sylvania. In the mean time, as many of the facts are of imports 
ance, and do not agree with the statements of Mr Buckland^and 
other English geologists, I send the following outline for your 
information, &c. &c. I remain your affectionate pupil, 

Vienna, 2M Feb. 1823. Ami Book'. 

To Professor Jameson, Edinburgh. 

Since the comparatively recent period at which Geology be«- 
gan to assume the form of a science, it has been culti^^ted with 
assiduity and success^ insomudi that at the present day we may 
be said to possess a general knowledge of almost every portion 
of Eun^ ; but in order to render this knowledge complete and 
satisfactory, it is necessary to review the facts adduced, to com- 
paie the phenomena exhibited in different countries, and to state 
the resjult with aocuracy and precision. For this purpose the 
traveUing geologist must perform his journeys after a detomikiate 
plan, and not run about at random, as it were, &om one district 
to another. Those, in the mean time, who are statbnary in par* 
ticular places, must give us minute details of th^r n^ghbour- 
hood, endeavour to make th^ observations coincide with the 
general results obtained by the other class of geologists, and not 
be foolish enough to imagine, that they thanselves individuaUy 
are surrounded by a world entiiiely different from the rest of the 
surface of the earth, or to regulate, according to the supposedstrulc- 
ture of their small corner, all the other parts of the crust of our 
planet Such are the ideas which have directed me in nry travels : 



Bead before the Wernerian Society, April 15. 1823. 
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to acquire a perfect knowledge of the whole of the fioetz and terti-^ 
ary formations, and to derive dear ideas of the structure of the 
secondary rocks of the Alps, seemed to be, in this period of the 
science, the most important defdderata ; and to arrive at these 
results, no country held out so many hopes as the south of Ger- 
many and France ; the truth of which presumption will be shown 
by my narrative. 

The geological structure of France is much more simple than 
that of Germany. A great elevated range of slaty and primary 
hills occupies the central point of that country (the limits of 
which see in Omalius d'Halloy's Map of France). Around this 
kind of island are arranged three greaJt secondary basins ; one 
called the South-eastern or Mediterranean, the second the 
Oceanic or South-western, and the third the Northern. The 
first lies between the Alps and the mountains of the Vivarais and 
Lozere; the second between the Pyrenees and the hills of La 
Vendee, the Limo^n and La Montague Noire : the third be- 
tween the chain of Bretagne and Cotentin, that of Auvergne, 
the Vosges and Ardennes. These three banns communicate 
with each other ; the south-western with the northern one, by the 
country around Poictiers ; and with the south-eastern by the 
neighbourhood of Carcassone; and the northern with this last 
between Vienne and Grenoble. Besides, the northern second- 
ary basin has a free communication with the basins of the north- 
em, middle and southern parts of Germany, and with that of 
Switzerland and even of Hui^ary. The southern and more 
andent part <tf the Vosges, the Black Forest, the Odenwald, 
the great schistose tract of Belgium and Westphalia, the Hartz, 
the luUs around Bohemia with the Thuringerwald, and the cen- 
tral part of the Northern Carpathians, are so many islands of this 
immense ancient sea ; and the Eastern Carpathians are a vast pro- 
montory of the great Alpine island. 

The somth-westem basin of France is limited on the north by the 
t]9n&ition countries of Yendfe and Bretagne, which contain here 
and there masses of gramte, surrounded by crystalline slates 
and traversed by porphyry veins^ (Fond de la Boulogne), ex- 
hibiung the same ph«iomena as in the Erzgebirge. Some smaUt 
patches of sandstone of the coal formation^ and todtUegende^ are . 
also found here and there. In Limosin and Arveisin, we find 
" VOL. IX. NO. 17. JULY 1828. I 
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mearly the same structure. Granites are sdll very extenavdy dif- 
ftised, ciystaHiiie slates (gneiss) in particular are abandaat, and 
here and there the ooalJormcUions with their porphyry are beau- 
tifully ejcposed. (Figeai.) The Pyrenees are a greai transition 
iAain, very regularly stratified from W.NW. to E.SE. The pre- 
dominant rocks are slates and gre}rKrackes, with their subordinate 
eommon indurated quartzose or calcareous slates, and masses of 
limestone. These last are not only compact, or intermixed with 
slate, as in Argyleshire, but are often most beautifully crystalline, 
in short, appear as true primary limestone^ and with many inter- 
esting minerals mibedded, such as augite (pyroxene), hondblende, 
(amphibole), mocle, grenatite, &c. ; yet these in the same bed 
pass into the compact conchiferous and calcareous rock, and 
even contain here and tbece traces of organic beings *. In one 
or two instances we observe also in these slate» a bed of granu- 
lar gypsum, (Tarascon)* Amctfig these great accumulations 
of tran^tion rocks, there appear large unHraHfied masses^ 
sometimes surrounded by small portions of crystalline slates. 
These masses consist of granites^ sienUes^ serpefUmeSj and 
homblendic (pyroxenic) rocks. The granites occupy the 
greatest spaces, and are especially associated with erystaUine 
slates (gneiss, and mica^laiey chiefly JHdspaihie) ; yet these 
last pass every where^ and most evidently, into the true tran- 
Auxm slates, and even* alternate with them.. (See Palassou.) 
Similar facts are seen every where, and from this circum- 
stance, Werner estabhi^ed hi& class of primitive clay-slate,-— 
a class which can no longer be admitted^ since all the lo- 
ealities where this deposit ought to exist in Europe contain 
organic remains. This transition has also led the chief of the 
Edinbuj^h^ School to his idea of the oc^temporaneous formation 
of many rocks, . which at first were considered as of a v«ry dsSer^ 
ent nature; 

The granites-^of the Pyrmieeadanot form nuclei, as Werner 
supposes ;. but they present themselves in Uie fonn of what he 
would have called immense beds in gneiss. This appearance, 
however, is not real ;.fcMr minute examination en a great scale 
shows, that they have all the diaracters. of vans, often h^re and 

* See Piilagsou*8 Wlock, and hk three vplttmes of Memoirs, pabluhed in 
1S15, 1819, 182L 
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there running parallel to the plane of stratification of the slates. 
This statement^ contrary to the opinion of the most learned geo- 
Ic^sts, is suf^KHted by the Umked space qf'Huu nmsses^ by the 
eaistence of inmmerable true granite vdf^^ by the jJ^enomena 
exhibited hy an infinite mmber of small granitoid veinsy which 
are associated with the last, by the Jragments of skUe im-. 
bedded in the granite, and the particular appearances observable 
in the rodcs near ti^e junction of the gramte. 

On these different points I may culy here observe, that the 
distinction of two granites in the Pyrenees forms no objection to 
my ideas ; and farther, that the fragments of slate in gramte are 
seen in the Pyrenees not merely in small pieces, butxsometvnes 
in immense wedge-shaped masses^ or even hillocks, suj^rt^ 
by granite. No country exemplifies this more clearly ; and the 
fact explains the imbedded masses of slate in the porphyry 
of Schemnitz mentioned by Beudant in his Travels in Hun- 
gary. The alterations in die conditiim of the slates near the 
granite, similar to those near the prophyry of Vendee and 
the Erzgebirge, are to be seen in the Pyrenees on a ^neat 
scale. Whoever has seen, the beaudful series of granitic 
veins which cut and sometimes support the gramte of Louerup, 
Cierp and Massat, will no longer doubt the igneous origin ctf 
granite post^or to the slate formation. If the rock named Blaue 
Kuppe be a clear proof of the truth of the igneous theory respect- 
ing basalt, these places shew that the true origin of granite had 
also been discovered by Hutton; and our respect for the views of 
this original thinker is increased by observing, that the masses of 
granular limestone seem to be in closedependence upon the masses 
of granite. Where these appear, the compact limestone is more 
or le8» changed, and in it minends have been produced, for 
which we search in vain in the other parts of the slate formation* 

But Hutt<m furnished no explanation of the most difficult 
pcMnt, I mean the originxif gneiss, of crystalline slaite^ connected 
with transition slate. The Pyrenees teem dso to affocd a hiiit 
c^ this purticiilm- process of . nature. Gneiss is not, like granite, 
an igneous pibduct ; many objections oppose themselves to such 
an opinion, and the shdly granular limestone imbedded in the 
gneiss of the Pyrenees, and its passage into transition slate, seem 
to render it very improbable. Viewing the crystalline, slates 

I 2 
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as aggr^ate fragments of more ancient rocks, or of the firrt 
oxidated crust of the earth, might it not be possible that ig- 
neous agents had, before, after, and simultaneously, with the 
granitic eruptions, acted upon the slates, and produced in them 
a kind of change ? Heat and gaseous emanations would have 
given, especially under strong compression, a kind of igneous 
liquefaction to slate, similar to that observed by De Dree in 
his experiments. The elements of the slates having lost a part 
of thdr cohesion, caloric and subterraneous emanations would 
have occupied the void spaces ; chemical affinity would have 
exerted itself within limits fixed by the force of cohesion, 
and the constituent parts of rocks would have been able to 
assume, in the liquefaction op slow cooling, an arrangement more 
or less crystalline, according to the accessary circumstances, 
vrithout loang much of their primitive slaty structure. This 
action of chemical affinities, assisted by foreign matter, intro- 
duced by a kind of sublimation, would have ^ven rise to a 
number of species and subspecies of crystalline minerals, dis- 
seminated in nests or in small veins^ and only a very smaH 
number of other minerals would have been posteriorly formed 
in it, by aqueous infiltration. According to this theory, the 
subterraneous i^ents would have been always decreasing in 
imergy from the granites to the basahs, which would depend 
upon the change that had taken place, during the lapse of time, 
in the crust of the earth, owing to the want of compression, 
and the greater mass of solids accumulated upon it. 

This bfpothesis explains the facts in a manner agreeable with 
geological, chemical, and physical knowledge. The inequality 
of these effects would have given rise to arenaceous, or even ve- 
getable deposits, mixed willi crystalline (Tarentaise), and ex- 
pbins the passage of crystalline into^ transition slate. The iden- 
tity of the materials of these rocks with those of granite ; the che- 
mical composition o£ various subspedes of minerals, minerals 
being move crystallized in the truly crystalline rocks than in 
those whidi are less so ; the mutual insertion of various crystab 
of two diffierent substances; the macle, the seoriaoeous^ surface 
of minerals (augite, Pyrenees and Scandinavia) ; the scapo- 
Utes surrounded with a slaggy crust of augite ;. the identity of 
the disseminated minerals in gneiss and granite ; the oonnection 
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of these two rocks ; the nests of calcareous spar, with other mi- 
nerals; the intermixture of granular and compact limestone; 
their small veins ; the gneiss breccia ; and even in part the dis- 
turbed situation of the gneiss, &c. are clearly explained, and 
even support this view. The theory supposes only the destruc- 
tion of masses, of which we see no traces, as is often the case 
with the fragments in greywacke. 

Very few sieniies exist in the Pyrenees, but many masses of 
greenstone (Ophite, Palassou). These homblendic and epidotic 
rocks contain small veins of stilbite, and of quartz, and some 
iron-pyrites and specular iron-ore, &c. Their varieties are very 
numerous, exhibiting every form between the two extremes, 
which are that sort of true greenstone called Primitive, and a 
kind of basaltic homblendic Clinkstone ; they are massive, glo- ' 
bular, or rarely irregularly prismatic. Like the greenstone 
of the neighbourhood of Edinburgh, they sometimes pass into 
a green steatitic or serpentine mass. (See Palassou'^s Memoire sur 
POphite). Their position is the same with the globular green- 
stone of the Fichtelgebirge, and the orbicular greenstone of Cor- 
sica ; they form among the spates large veins often running pa- 
rallel to the schist ; or rather they have' filled up rtrevicesj which 
have happened here and there, upon a certain line of /direction. 
Serpentines are rare in the Pyrenees ; they seem only to be 
portions of the greenstone veins, a character which might per- 
haps distinguish them from the diallage serpentine. Horn- 
bkndic or pyroxenic rocks are also uncommon, and have nearly 
the same position. At Lherz they form a large column, which, 
near its contact with the granular limestone, has f orxned here 
and there a kind of brecciated mass of augite and liniestone. 

OH red-^awdy^ow^ seems to exist in the Pyrenees, and even 
^ deposit analogous to mountain limestone ; but there is no pro- 
per coal^ormaiion. The first Jlaetz limestoneyof a greenish hue, 
^uid compact texture, alternates with arenaceous indurated marly 
focks, with vegetable remains ; and rarely there are found masses 
of a kind of ratichwacke^ with sulphur, and bitumen, like that of 
Bex and Tamowitz (St. Boen). The variegated sandstone or red 
marl is extended all along the base of both sides of the Pyre- 
i^ees, or in their valleys; it is every where marly and argilla- 
ceous, with gypsum and salt-springs, and with salt-deposits in 
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Spmn. As in other countries, it contains beds of micaceous spe^ 
cuiar iron-ore (fiastenes), also gyfswm (PoutSonJy crystals of 
firrugiwms quartz (Hyadnthe de Compostelk), , and arragoi^ 
iieSf as in Spidn. Some beds of limestone, ei^er compact or 
identical with the Hartz roestone, are seen towards the upper 
part of the formation (near Dax), and indicate the approach of the 
second Jketz limestone or shell limestone (muschelkalk), which 
h compact, and to be seen here and there under the Jura .lime- 
stone. The third Jlastz sandstone^ or x/uadersandsteiny forms also 
an extensive tract along the whole course of the Pyrenees : it 
is always white or grey, m6re or less fine grained, marly,, and 
^ith mica, and contains vegetable remains and marine fosals, 
together with traces of lignite and hydrate of iron, or brown 
iron-ore. The Jura limestone lies ovei^ it, and forms, especially 
at both extremities of the chain, an extensive tract of country. 
Some traces oi gryphiie limestone or lia^, magnesian Jura lime- 
sUmCf and compact lim^stone^ with Jew beds qfoclUCy compose 
this deposit, in the lower part of which there are traces of lig- 
nite (Les Corbieres). 

Of aU ihese floetz formations, the Jura limestone only reappears 
in the northern part of the great soudi-western secondary ba^ 
of France, and covers all the others, excepting a small patch of 
nechstdnj and perhaps of shelhlifnestone (muschelkalk), near 
Figeai and that neighbourhood. All the northern part of Pe- 
rigord, the southern part of Poitou and the Saintonge, are Jura 
Umestane, Here and there some masses of gypsum belonging per- 
haps to the red marl, make their appearance (Rochefort). In 
the eastern part, the lias and compact limestone abound ; in the 
western, the covnpax^ newer limestone^ the sheUy limestone, and 
die coral rag or calcatre apolypiers (La Rochelle). The enu« 
meration of the beautiful petrifactions of this deposit would not 
.be consistent with the limited nature of this communication : 
they are various and characteristic ; Diceras, Ammonites, Tere- 
bratulsB, Cerithia, &c. Upon the Jura deposit there lie upon 
'both «des of the basin, the iron and green sandfirmaJticm, and 
the c%a7A:; the first deport is most beautifully seen in the Saints 
onge, dnd in the departments des Landes. Its component parts 
are sand, sandstone, fine and coarse, indurated sandstone, used 
ifor pavements, ^rri^ J/ww/^ sandstone, beds of clay, sitort beds 
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qf UgmteSy and qfjvd (Isle d^Aix), with silioeous infiltratioiis, 
wd a particular fossil reriuj like amber^ and nests of hfdraU qf 
tfon, under the form of brown iron<4>re, and haematite, &c. 
This is the fcnmation which affords nearly all the iron so active- 
ly emjdoyed in the YengxA of Poitou. Upon this deposit, 
which is more or less intermixed with green particles like chlo- 
rite, rests the coarse cAoft, which presents, in Saintonge and 
dsewhere, some characters different from that part of the chalk 
of other countries* It is a kind of very white, compact, and 
porous limestone, which soils the hand very little, and is 
an aggregate of minutely triturated marine organic beings. 
Yet some laxg&c bodies are found here and there ; for instance 
Serpulites, Caprinites, Ichthyosarcolites, some Pectens and Tri- 
goiua, &c. Upon this chalk, without chlorite, repose, on the 
north side of the basin, the dialk, with flints and siliceous petri- 
factimis, containing Alc^ons, Cyclolites, Nummulites, and many 
Edunites, Flustrse, Gorgonise, Madrqx>nB, &c Near the Pyre- 
nees the chloritic chalk, with crabs, is more abundant, and the 
chalk is very much destroyed and buried under the tertiary de- 
posites« 

The tertiary barin of the south»west of France contains four 
formations; the moioMe; the coarse nuirine limestone; the 
Jre^ woUt deposit ; and a great marine marly ^ and especial^ 
arenaceous deposU. The mclasse taking the place of the plas- 
tic day of other countries, presents, as in Switzerland, alterna- 
tions of marls, day-marls of different colours, with calcareous and 
micaceous sandstones, and sometimes very coarse congUymeraie^ 
(nagelflub). Very few traces of lignite are seen in it, and only 
in the uppermost part ; and in a few instances some remains of 
marine sheUs are seefi in it (Liboume) ; but fragments of bone% 
probably of quadrupeds, exist here and there. 

Upon the undulating surface of this formation rests ihe coarse 
marine limestone^ (calcaire grossiere)^ as it is distinctiy seen aQ 
along the Dordogne from liboume to Blaye. This calcareous 
deporit is divided into two parts; the lower compact, the iij^)er 
sandy, amdfvU of the most beatUifuJly preserved sheUs. The com^ 
pact marine limestone contains no chlorite, but sometimes quartz- 
pebbles, and traces of Utuminous beds, and even of lignites : it is 
a white or yellowish stone,^ more or less porous and indurated^ 
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cpmpoeed of triturated particles of organic marine bodies ; Ceri- 
thia, Echinites, &c. are found in it The other varie^ is a true 
mar^ sand^ of a greyish or yellowish colour, and contakung sbeUs, 
the species of which can be referred to sixty-three genera of La- 
marck, besides many Lunulites, Madrepores, and some remains 
of Cetacea, and even perhaps of quadrupeds, as of the Masto- 
don (Dax). These remains are distributed in these ^ttiw irr^u- 
larly, so that some fossils have their particular locaUties, and then 
they are very frequent. Many are similar to those of the cal- 
caire grossier of Paris; but many also are like those of the Me- 
diterranean deports, or are peculiar to the basin. This forma- 
tion occupies only the western part of the basin; and the mid- 
dle part (Department de Lot et Garonne, &c.) is occupied by 
the fresh- water deposit which lies upon the molasse, and indi- 
cates its posteriority to the compact marine limestone, by a cm- 
rious aUemation of a bed of fresh water limestone^ wUh Okefabok 
aiSaxxaSy and by the intermixture of Melanopades, Helices^ 
Planorbes, Neritines, .in the upper part of the fahin or sandy mari 
of Dex. These localities are in the place wh^e the water of the 
fresh-water lake discharged itself into the sea. . 

The plateaux ofJresJi^water limestone^ consist of a thick bed of 
a compact white er yeUow limestone, which is without shells, and 
which in specimens might often be confounded with Jura lime- 
stone, although, in the great, the geologist easily discovers in it 
the characteristic pores and concretionary structure of a lake de- 
posit The upper part is an ordinary cavernous frei^-water 
limestone, ^sometimes a little bituminous, and with the common 
shells of the Helix, Flanorbis, and Lymnsea kinds, and fragments 
of bones of quadrupeds, (Palootherium). Some veins .of barytes 
exist in the first, and some masses of millstone or coarse flint, ^- 
milar to the Parisian, are imbedded in it, with fragments of sili- 
ceous wood. 

Upon this rock there itest maris andargiUaceaus day, wUh 
nests qfcocK's-com^ gypsvm, (gypsum «n crete de coq), and a 
bed o{ marl with large oysters. At last we find the great sanc^ 
deposits forming the Landes, and existing over a vast extent of 
country. It is a pure quartzose sand, cemented here and there 
Jby hydrate of iron (Chalosse), and for that reason able only to 
near pines and cork-trees. In the Chalosse it is more marly, and 
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contains nests of a singularly pure clay, and of the min^al 
cidled LenfAnite. (See Jownud de Phyriquey 18S8.) 
. The alluvial matters are very abundant upon the base of the 
Pyrenees. They are divided into older, very much above the le. 
vel of the present rivers; and into modem; and consist of pebbles, 
sand, roUed masses, marls with land-sheUs, like those found in 
Austria, and of various tttffhceous calcareous rocks. 

This last tertiary basin is distinguished from that of Paris, 
chiefly by containing molasse instead of plastic clay ; by wantmg 
the upper fresh-water deposits ; by containing a coarse limestone, 
sandy above and chloride below, and by showing scarcely any 
traces of gypsum. 

If these recent formations are diiBPerent, the comparison of the 
seeondary ones also presents some variations. The chalk in the 
north of France is not so much destroyed, and forms a whole 
basiiL rfhe coarse chaOc of hoidk countries difiers ; but excepting 
in the great frequency of vegetable remain sand iron deposits 
in the ferruginous and green sand of the south, the northern 
similar formation is identical with that of Gascony. The Jura 
deposit is far more complete every where in the north of France 
than in the south ; from both sides the lia^ forms a line (in 
Normandy, Lorraine and Luxembourg), under the lower oolite 
and compact limestone ; then come the upper oolite and compact 
rocksy and in Normandy the coral rag, and the other newest 
beds of the English Jura deposit. 

The lias in Lorraine, &c. shows many beds full of nests of 
hydrate of iron, and gives rise to extensive mining districts, 
'(Haut Maine, Luxembourg). It is separated from the variegated 
sandston€, by some patches o( quadersandsteinat Vic Metz, and 
specially in Luxembourg, (See Steininger's map). This is a 
shelly freestone, sometimes pretty coarse. Under it is the shell 
limestone, mu^schelkalkg, or second floetz limestone, which sur- 
rounds nearly the whole of the Vosges, and has all the charac- 
ters of the (jrerman one. Then comes the variegated sandstone 
of L<M:raine, with its gypsum, satt-deposit, and subordinate beds 
of limestone, compact, or similar to the rc^genstein, which in- 
rfiicates the approach of the shell limestone, {muschelkalk.) 

If Bretagne and La Vend^ have a great resemblance to the 
Pyrenees, the chain of the Vosges is almost entirely different ; for 

Digitized by LjOOQIC 



188 Dr Bau^s Geological Comparative View ^ihe 

there, we find ourselves in the midst of the greywacke and 
feldspathic breccia, that characterise some districts of Cumber- 
land and Wales. Porphyries, which are wanting in the Pyrenees, 
are found here in abundance, and gneiss rarely ; yet we find again 
at Framont, a granular tronation limestone near to, or in, a ferru- 
ginous porphyry, full of small veins of hydrate of iron, which 
bring to our remembrance not only the position of the granukr 
limestone of the Pyrenees, but also the limestone, full of small 
veins of the same iron, near the granitic lock of Vic-dessus. (See 
Daubuisson.) The rest of the Vosges is a great deposit of coa2- 
iondstone, with columns and veins oi forpliofry^ and beds of fcr^ 
phyritic conglomerate^ as in the grey wacke. Above it comes an 
accumulation of todtliegendesy under the form of aporphyrUic 
detrUuSy and a coarse red conglomerate with gtuxrtzose rolled mas» 
$eSy &a, as in the Thuringerwald ; and then immediately above 
it, widiout the zechstein, which is wantmg, or slightly represented 
tsomewhere else, the variegated red guartxose sandstone, with itS' 
superior marh/ beds, lies upon the Vosges as upon the cover of a 
house. These upper-beds of the variegated sandstone, contain 
here o^d there traces of lignite, and impressions of monocotyle- 
dones and ferns (Soultz), and some petrifactions of the shell 
limestone (muschelkalk), which explains the anomaly of the salt- 
deposit of Gallicia and Marmarosch. (See Beudant). 

In the valley of the Rhine, above the shell limestone (muschel- 
kalk), are seen on both sides below Strasbourg, some patches 
of Jura oolites, and even of lia;s at Buxweiler ; then succeeds 
the plastic day, with molasse and nagelftuh beds, and some 
remains of quadrupeds; then the coarse marine limestone, with 
fresh-water dells in the northern part, and in the southern patches 
otJresh'Waier limestone (Haguenau Buxweiler), with nearly the 
«ame organic remmns as the South of France, excepting some 
Oyclades and Cerithia, like fresh-water univalves. Great alluvial 
deposits, and accumulations of marl with land-shells, accompany 
the Rhine, and hide, at the base of the Eaiserstuhle, a basal- 
tic group, without crater and coulee, and with very few scoriae ; 
it is an elevated mass, like theirachytic hills and basalts of Eis- 
senach. From a smaller opening have proceeded the rocks of 
Alt Breisach. The chains on the east of the Rhine consist of 
the Black Forest, composed of granite and gneiss, and the Oden- 
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wald principally of newer unstratified rocks, as sieiutC) granite, 
porphyry ; and hills oa both sides of these ranges seem to 
consist of the two great red arenaceous deports of the Vosges, 
whidi are not, however, separated by ihe^jnagnesian limestone 
(zechstein) ; yet, on the east of the Black Forest, the porphyries 
have given rise also to some porphyritic detritus, which lies un<. 
der the coarse red conglomerate, which cannot be confounded 
"with any other, by an observer acqumnted with the characters 
of the old red sandstone, the toctliegende, or newer red sand- 
stone, and the red marl. 

• On the west of these chains, the red marl has been much 
destroyed) and has given rise to the valley of the Rhine, inclosed 
between two precipitous ranges of rock ; but on the east 'it is 
still entire, and forms an extensive tract of country from these 
to the German Jura chmn, (See Eeferstein^s Map). It abounds 
in Wirtemberg, and its marls |H*esent the same appearances as 
elsewhere. They contain gypsum, salt<lepo&its, beds of Ikne- 
stone, and traces of vegetables. 

We shall now trace the shell llmestotie, and shew that by 
some observers it has been confounded with die Zechstein. 
It may afford matter of surprise that I should contradict the 
opinion of so many celebrated men, but the fact is clear, and the 
ecxirunon has arisen merely fronl mistake regarding the geognos- 
tical posidon of the Jura limestone. In Swabia, geologists not 
finding the zechstein, and yet being anxious to recognise a depo- 
rt so well known in the north, had naturally, from their not being 
acquainted with the shell limestone (muschelkalk), taken this de- 
posit for the zechstein, because it lies above what they rightly con- 
sider as the todliegende. This base admitted, they naturally be- 
lieved that the salt-deposit was placed between their zechstein and 
todliegende, and this salt they rendered subordinate to the zech-r 
stein or alpine limestone of Friesleben. Further, they then 
naturally called the Jura limestone the Shell limestone, (muschel- 
kalk), and the quadersandstein the Red marl. But when it is 
once acknowledged, what it is impossible to deny, that their 
shell limestone (muschelkalk) is not the zechstein, but in reality 
the second floetz limestone, it then naturally follows that, as 
every where else, the salt-deposit lies under the great mass 
of that formation, and alternates with the lower part of it. 
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. The shelllimestoQe (mtacheJkoBe) of Wirtemberg dr of Wurz- 
burg, is in every respect the same as that of the north of 
Germany, and above it comes the quaiersandstein, or third 
fl(etz sandstone, which surrounds the Jura chain, and lies 
under it The most interesting parts of this deposit are 
the environs of Amberg, where it contains short beds of marly 
r6ck, with vegetable impressions (Lycopodites), or siliciferous 
beds, and a kind of coarse tripoli with carpolites. The lias 
lies above it, and alternates with ar^llaceous and sandy beds : 
it is a compact marly rock of a greyish colour, or slaty, 
with Gryphites arcuata, Plagiostomata, Ammonites, Bel^m- 
nites, Mytiloides, Reptiles, &c., in short, with all the fossils 
common to the lias and alum-slate of England; so that I 
would recommend this part of Germany to the study of those 
English geolo^sts who are inclined to confound the shell lime- 
stone (muschelkalk) of Germany with the lias, because the 
first depofflt does not appear to exist, or but very sparingly, 
in their own country. This formation is also very interest- 
ing, from its clay containing masses of brown iron-ore, or hy- 
drate of iron, which are wrought with advantage, and which 
rarely contain small veins of wavellite, and of oxide of manga- 
nese, and are here and there changed by the quantity of marine 
exuviae into granular or compact, or even into beautiful crystal- 
lized phosphate of iron (Amberg). The 'well known nests of 
compact and reniform phosphorite are also found in a clay isub- 
ordinate to the lias of Amberg. 

In Wirtemberg, the quadersandstein becomes always thinner 
as you proceed to the south, and forms patches upon the shell 
limestone (muschelkalk). Then the shell limestone {muschel- 
kalk), also occupies a narrow line between the red sand- 
stones of the Black Forest and the lias ; and, at last, on the 
Rhine and in Switzerland, this shell limestone (muschelkalk) 
appears only with its highest parts among the lias and Jura 
limestone; it is the Rauchgrauer Ealk of Mr Merian« 

The German Jura chain forms a great promontory or digfie^ 
filling up a cavity whidi rises to the north, and is deepest to- 
ward the south. As I have already shown, it consists of five 
difierent parts : 1^/, The lias and its marls, which are the con- 
necting part between the Jura deposit and the quadersandstein ; 
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^dfy. The magnesian Jura cavernous mass; 8dh/t The com- 
pact and oolitic part ; ^thiy. The schistose lithographic part, 
which is so rich in fishes and crabs ; Bthly, The clay marl with 
globular iron-ore. 

The magnesian Jura limestone presents most ^gular varie- 
Ues. When it is a congeries of triturated marine bodies, as near 
Ratisbon^ it assumes the appearance of the porous yellow 
Mmestone of the Leithagebirge near Vienna in Austria. The, 
petrifactions or fosals of the compact limestone are very abun-. 
dant. I would recommend to collectors to go to Amberg, 
whkh is one of the best places, and where Professor Graf> a 
gentleman of eruditipn, and who has travelled much, sells for a 
trifle all the petrifactions of the neighbourhood. 

ChaOc is only deposited upon the Jura limestone near Ratis* 
bone, yet the ferruginous marl connects already the two forma- 
tions; the green sand, and the chloritic chalk with Gryphites, 
columba Brg. and spirata Schlottheim, form the chief parts of. 
this deposit A yellowish-brown limestone, with some madre- 
pores, seems to belong also to it ; and under the green sand is a 
coajrse qoartzose and calcareous conglomerate, and some nests 
of a good refractory clay (Abach). 

In the basin between the Bohmerwaldgebirge and the Black 
Forest, there are no tertiary deposits, and only fluviatile marls 
with land shells, and some calcareous tufia with bones of quad-, 
rupeds; yet, in the Jura chain, there exist at Ulm, at Stein- 
heim, and in a great basin near WallersteU) Oettingen, Nordlin- 
gen, &c., fresh-water hmestone deposits, with the common shells 
of the genera Lymnaea, PlancH*bis, Helix, and Paludina. At 
Steinheim, the deposit is, in its lower part, sandy, and so full, 
of shells that one may collect them in bushels. Basaltic erup- 
tions have, here and there, found means to traverse the Jura 
chain : they are chiefly tuffa^ full of altered pieces of Jura lime-, 
stone (Uracb, Gottingen) ; they form large veins or columns^ 
and, in some instances, present themselves in the form of veins 
of basalt, as near Doneschingen. In the Hegau, they form 
cones of clinkstone ; and on the base of the Fichtelgebirge conea 
or odumns of basalt, sometimes with balls of olivine and pieces 
^ granitose porpbyridc rocks, reduced to the state of basalt 
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jasper of Hausmann, similar to the black shelly rocks of Port- 
rush and Skye. 

The Bohmerwaldgebirge is a great mass of gndss, slate and 
granite. The granite forms in it large masses, or only conical emi- 
nences sometimes hidden by the gneiss, or occurs in veins of a 
more recent origin, and with many beautiful minerak, as tounna^ 
line, dichroite, andalusite, tantalium, 8ec. The domes of granite 
are here and there abundantly supplied with kaolm, which is 
certainly intermixed with much scapolite, either dinntegrated or 
nearly in its primitive state. Even the gneiss often contains 
kaolin, and many small veins of granite. Specular iion-<ire and 
graphite are seen in it, and sometimes most iibundantly, so as to 
seem to occupy the place of mica. According to my speculn- 
tive views, we see here a long and great action of the 
subterraneous agents, and the existence of so mudh iron and 
graphite is a consequence of this : the first is a produce of 
sublimation, as in the extinct vdcanoes, the latter an alteration 
of glance-coal or anthracite, in the same way as this substance has 
been changed by trap in Scotland. This leads to the idea that 
diamond may have been formed in the same manner, and mi^t 
also be searched for in gneiss-like rocks, and in granite or ffljemte, 
while the grains of platina, like those of.iitanitic iron, sufficiently 
indicate their origin from the destruction d£ granitoee unstrati* 
fied rocks. And here I may remark, that it is a singular cir- 
cumstance, that the Bavarian travellers in Brasil found the 
rocks of that country perfectly similar to those we have. just 
mentioned, for ahnost every specimen of that distant country has 
its analogous one in Bavaria. Some veins of porphyry exist also 
in the 'gneiss of the Bohmerwaldgebirge (Bodenwehr). 

The structure of the secondary formations of the Alps has 
puzzled many geologists ; yet, the means of cutting the Gordian 
knot have been given by Escher, De Bueh^ Mohs^ Lupin^iUt- 
tinger, Pantz, Keferstan, &c. The writings of Jthese excellent 
geologists, together with' the judidoosly mam^^ttKrdb of M< 
Buckland, have enabled us at last to acquire a^listinct view of 
this part of the alpine r^ons. It would be quite : useless; foe 
me to relnte my own observations in this place, weve I jooli o£ aa 
opimcm different from that of Frofesatqr Buckkiiid upon the 
newer deposits of the Alps. 
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Upon the dd red sandstone rests the great alpine cakareous 
tract, which belongs to the zechstein or magneeian limestone ; 
it is in great part a magnesian limestone, which presents some 
varieties of rocks, jone of which is rather compact, anotfatf 
somewhat granular, while another is fetid, and some, particu* 
larly those in^ the upper part of the formation, are porous, or 
present the structure of the rauchwacke (Bisenertz.) In its 
lower parts there are vast deposits of lead and zinc, in the 
form of smalir veins ; bitvmen is found here and there in it ; 
in some places mercury has been collected, which could only 
come from some bituminous part of this formation, and here 
and there are found columns of porphyry (Hindelong, Geis- 
alp). This grey, or yellowish, or whitish limestone, forms very 
high hills of at least 7000 or 9000 feet, and its masses very 
rarely show any traces of stratification. Petrifactions are ex- 
ceedingly rare in it. It is the Hochgebirgskalk of Esdier and 
Uttinger, and a part of the alpine limestone of Humboldt, Freis- 
ki^en, De Buch, &c. It is impossible to confound it with any other 
li](toestone deposit, for it has not the slaty structure of the transit 
tion limestone, nor the petrifactions of the shell limestone (mus- 
che&alk), and, bemdes, it lies everywhere under the variegated 
sandstone and salt-formation. This last formation presents, in 
the Alps, as elsewhere, two masses, an arenaceous and a marly. 
Thcrfirst is composed of alternations of grey wacke-like micaceous 
sandstone, seldom very coarse, vith marls which are of a grejrish, 
brownish, or yellowish colour ; in short, not red like the varie- 
gated sandstone of Germany, because in the northern part of the 
Alps there have been no porphyries, to pve them the necessary 
/Supply of hydrated oxide of iron. These rocks are placed above,, 
and sometimes also below the marly masses, which consist of al- 
tematioiis of various marls, more or less indurated, and of a 
brown, reddish-brown, blackish, greyish, or greenish colour : 
they contain gypsum and rock salt Petrifactions are not 
seen in this formation, but there are many vegetable remmns, 
often of marine plants (Kahlenberg). This formation, which is 
dbitinctly stratified in thin layers, lies between the mi^nesian 
limestone and the shell limestone (muschelkalk) ; and, as else- 
yfhstQy the upper part of it often alternates witli indurated marl 
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or limestone, or even with limestone, identical with the shell 
limestone (muschelkalk), and with flinty concretions. Thus, at 
Ischel, the marly mass lies between the shdl limestone (musdiel- 
kalk) and a series of marly and calcareous beds; between Klos« 
ternenburg, near Vienna, and Nussdorf, the undulated beds of 
the deposit contain many limestones, which are here and there 
traversed by minute ferruginous veins, like the reniform marble 
of Florence. After this short description, I imagine no one 
can any longer doubt the identity of this deposit with the red 
marl. This formation fills up the valleys of the Alps, and 
forms only in the eastern part, and in the Carpathians, most ex- 
tennve ranges of hills, like the Spessart It is the gris houiller 
of Beudant, and of my former memoir *. 

As this deposit lies upon a very irregular surface, it forms, as 
elsewhere, many undulations, and affords the first ori^ of the 
undulated stratification bf the hills of shell limestone (mttscheU 
1cdik)y which overUe this formation. The alpine shell limestone 
(nmschelkoBc) is a compact limest(Mie,, of a whitish, greyish, 
yellowish, brownish, and rarely blackish or reddbh colour. It 
contains imbedded flinty concretions, and is traversed by many 
small veins of calcareous spar, which are generally totally differ- 
^it from those of the transition limestone, and the thin nume- 
rous v^ns of the magnesian limestone, in short, are analogous 
to those of the shell limestone (muschelkalk). These rocks, 
which are in some few instances of a particular granular or 
oolitic structure ;(roggenstein), afford marbles intermediate be- 
tween the marbles of the transition limestone, and those of the 
lias or Jura limestone. They contain many of the same fossils 
as the shell limestone (muschelkalk) of die north of Grermaoy, 
Anunonites, Modiola socialis. Nautili, StromUites, Turbinites, 
frapseiUs of Echini, Madrepores, Tubipores, Alcyons, &c 
They form very high hills, composed of thin beds always stirap 
tified, which affords a good test to distingubh this limestone from 
the magnesian, upon which it often lies in patdhes or hilk. It 
abounds around the salt district, in Austria, Switzerland, Dau- 
phin^ ; in short, it is a part of the Alpine Limestone of authors. 

* Memoir in vol. iv. of the Memma uf the WemmtM Sockty^ 
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After this descriptioii, I need only add, diat I see^nothingjn 
it of the character of the lias or Jura limestone,^ as Mr Buck- 
land calls this deposit Its intunote ooDnec^n with the salt 
formation, its situaticxi. Us petrifaetkAis, its nttlure, 9U shew that 
it is the sheU-limestone formatioi^ (muschelkalk), so lang.ne-. 
g^ected^ and whidi now seems to occupy so conspicuous a place 
in nature. It is probable, that even a ^reat pmt. of the lime- 
stone lying upon the Macigno, or variegated sandstone of 
tlie Middle Appennines, belongs .to the sbell limestone (mus- . 
<^elkalk), and not to the Jui»^ limestone. Yet, in contradicting: 
in this mannar so intdligent an obfi^nrer as Buckland, I do not, 
by any means, consider it impossible that some patches ot the 
Jura f(»:mation may be situated near, or upon the Alps, in 
some parts ; but in Germany I do not knpw of wy facts which, 
shew the. probability of thi# statement, and so long as Mr 
Buckland is without a clear ide^ of the shell limestone (mus- 
chelkalk), and of its difference from the lias, at least in Ger- 
many and France, he will probably hesitate as to the accuracy 
ci my observations. His chief arguments are derived from the 
petrifacticms ; but is it not very natural that the same terebta^ 
tulae, or some other similar petrifactions, may exist both in the 
shell-limestone (musqhelkalk), and lias? and until he shew me 
in the alfnne slielUhmestooe. (muschelkalk), the Gryphites, the 
Ichthyotouri, the Fla^ostmnata, and shew that it is unconnected, 
^th the salt deposit, I cannot adopt his ideas,- whidi seem to 
me inconsistent with nature. 

After having described these different formaticms in their 
proper order, and removed the confusion which has arisen 
from the neglect of the study of petrifactions, the ignorance of 
the true nature of the south-west part of Germany, and a false ^ 
analogy, I pass to the next alpine deposit. In Austria alone, 
there seem vei;y probably to exist some patches of lias, and, 
- perhaps, of quadersandstein. The gree^i sand^ iron eand, and 
dudk are the next deports.. They are seen in Switzerland, in 
Voiiolberg, in AUgau, and near Traunstein (J3ee tJtdnger and 
Lupin). These deposites preseift the same characters as in 
France, excepting that they rise in hills to the height of 6000 
feet above the level of the sea. A coarse quartzose sandstone 
fonns the lowest rock. After it, comes a green spotted, fine, 

VOL. IX. NO. 17. JULY 182JL K ^ , 

Digitized by V^OOQ IC 



r46 Dr Bou£i^ Gedhgkal Comparative View of the 

and jsotnetimes marly sandBtone ; then cbloritic white limestone^ 
and ferruginoufi sandstones, in which the globules of hydrate of 
iron are often abundant enough to be wrought (Sonthofen^ 
Kressenberg). With this last alternates a nummidkic brawn- 
Mcompad Ume9taney and then come above all some Moriiic 
duJkjf UmeiUmey and the greyish chdOc marl. Some thin 
beds of clay» which are sometimes bituminous, are interstrati- 
fied with these masses; even some few faeces of lignite and 
bitumen ^'ave been found in the femi^nous sandstone, and also 
mrely the ^axneJbssU resin as in France. Petrifactions are 
abundantly distributed in this formation, and can be referred to 
twaity-two genera of Liunarck'^s shells, as Belemnites, Cones,. 
Muricnes, &c. There are Ananchites, Serpulites, and crabs, as 
in France and Hanover. Schlotheim has described nearly all 
these petrifactions as coming from Bergen and Coburg. 

The great tertiary basin of Bavaria and Swabia presents 
two regions, the Southern and the Northern. In the southern, 
the molasse, and nagelfluh limestone abound ; and in the north.- 
em, sandstone, and less quartzose nagelfluh, in which green 
particles are visible, and the formation is capped with a^ thinco^ 
vering of chloritose coarse marine limestone (Eckmuhl); In the 
south^. the k)wei? part of the molasse deposit is more compact 
and cidcareous, and in its upper part beopmes more marly, 
and flnac in the grain. Here and there are deposits of lignite 
with palnuu^es;: and fresfa^water shells^ Pknorbes (Ammonites 
of Flurl)^ Lymneae, Mytili ? Cyrenes, Anodonta, and Cerithia 
like fresh^water univalves, have been depoidted in cavities of the 
molasse, by alfnne debacles of lakes and rivers. 

Local deposits from the waters of springs^ of Calcareous Tu^a^ 
with many land and marsh shells, L;^nefie, Planorbes, Helices, 
Baludinse, are seen. here and there, and seem to have been 
formed,, in part, during the formation of the great alluvium 
which covers the molasse, and forms especially the soil of the 
middle plains ofi Bavaria. Others are still forming, but they 
do not present the particular stratified structure of these tuffiis 
called travertine. 

On comparing this deposit with that of Switzerland, we find 
that it is pretty amilar ; yet it wants the marine shelly molasse of 
St Gallen, which evidently belongs to the coarse marine linie* 
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stone, which ^sls itself at Lichtenst^gi and bfetween Sdothum , 
and Aarau ;- and^ besides^ in the southern part of Swit^erlai^dy 
there ore marls: witb gypsum^ which seem of a later date than 
the moksse. Compared with the Austriaa and Hungaii^ to% • 
tiaiy basm, this deposit appeara of the sam^ nature oply in its 
lower part, for the whole of the r^sMniog parts of the deposit, 
are wanting in Bavaria. 

The clasfflfication of the Austriasi deposits has proved ft mat- 
ter of much perplexity to those geologists who pay too gneat at- 
tention to petrifacticms ; and they will be much a^tomshed 
when they are informed, that, in the chalk, or perhaps^newer Jura 
limestone of the Leithagelriige, there exist imbedded (not 
in veins) hones of the mastodon. Nature often oyertums 
the most beautiful systems ! Above this chalky deposit, alter-^ 
nating with some beds of arenaeeoiK rocks or calcareous. nageU 
fluhs, Kes the plastic clay, with lignites and fresb-water shdU ; 
then comes the blue clay, with marine sheUs and bones of qua- 
drupeds, as in the plastic clay, and which is as analogous 
to the coarse marine Kmestone of Paris, as tatbe London day* 
Above it, are some clay marls, with impressdona of leaves befedg- 
ing to genera of trees stiQ existing in the <»untcy ; then sand 
without or with marine shells, and some few mekmcpsidesy indi- 
cating a similarity to the Montmartre fresh-water gypsum depo- 
sit ; and «fter that, sand, marl, and marine coarse limestone^ cor- 
responding to the upper marine sand of Paris, and fresh.water 
spring deposits here and there upon hillocks (see Prevost). 
Geologists, who classify diis depoat in a different manner, be- 
cause bones of quadrupeds are only found at Paris above it^ 
commit the same error as those observers who take a smaU cor- 
ner of the earth for an immutable geological type. Each parti- 
cular basin has its own peculiarities : this is an axiom in tniQsi. 
tion, in secondary, and still more in tertiary deposits. 

I intend to finish this memoir by a view of the changes 
which have taken place in the waters of the Bavarian basan. 
The following are die conclurions at which I have arrived. 
That country formed, at one time, with Switzerland, the Rhine- 
Valley, and Austria, part of the immense sea which commumcated 
with the Northern Sea, and the Mediterranean. After the depo^ 
sition of the chalk formation, this sea became an inland sea, land 
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no longer communicated with the Mediterranean, or at least only 
by a channel or subterraneous passage. But this sea, which ex- 
tended at first to Hungary, has been insensibly separated from 
the Hungarian and Austrian Basin, and from diat of the Rhine 
and of Switzerland ; its saline contents have continually dimi- 
nished ; it has at length become a fresh water lake ; its level has 
insensibly decreased by the deepening of the channel which con- 
veyed its waters to the sea ; and, at last, this lake has been con- 
verted into a plain with many lakes and islands. The lake has 
nearly emptied itself; the streams of water of the different basins 
have sometimes entirely changed th^ disecdon, as in the Rhine- 
Valley ; the rivers have b^un to occupy their bed nearly as at 
present ; and the original warm climate, through differ^t phy- 
fflcal causes, has become temperate. Alluvial matters accumu- 
lated in Bavaria from south to north, have given rise to a great 
many of the changes in the currents of the water at different epochs. 

Abt. XIIh^Hi^toricai Accouni ^Ducweries respecting the 
Double Refraction and Polarisation of Light, (Continued 
from VoUviii.p. 256.) 

Sect. IV. — Account of the ExpertTnents qfthe Abbe' Hauy. 

X HE subject of Double Refraction seems to have excited al- 
most no notice during a long interval which followed the la- 
bours of Benjamin Martin. 

Towards the end of the last century, the Abbe Hauy began 
to direct his attention to the kindred subjects of Crystallogra- 
phy and Mineralogy, and to lay the foundation of that beauti- 
ful system which has immortalized his name. 

Not content with the external examination of mineral bodies, 
he directed his particular notice to all their physical properties, 
and thus availed himself of the lights of Natural Philosophy, in 
giving a scientific form to the science of minerab. 

In accomplishing this great event, he was naturally led not 
only to observe the double refracdon of mina»Is, but to em- 
ploy it as an essential character in his descriptions ; and it wa^ 
from this cause more than from any other, that the attention of 
philosophers was recalled to a subject which had almost disap* 
peared from modern physics. r^ T 
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^he foltowing are the general views given by this emin^t 
author in his Traiii de Mineralogies vol i. p. 890, which ap^ 
peared in the year 1801. 

" The quantity of double refraction,^ says he, " or, what is 
the same thing, the magnitude of the ai^le foanned by the two 
rays, by means of which the eye sees the two images, varies fran 
one substance to another, all other thii^ being similar, accord- 
ing to the natare of the substances thaoos^es. In Zircon^ ioc 
example, the douUe refraction is very strong, while it is much 
less sensible m*Emerald. Besides, this quantity varies in eaeh 
substance from different causes. In general it incxeases or dimi- 
nishes with the refracting angle, or that which is formed by the 
two faces through whidi we look at the object But there is 
another cause of variation, which combines itself with the pre- 
ceding, and which depends on the position of the refracting 
surfaces, relative to the faces oS. the prinutive^brm ; and such 
is the influence of this cause, that, with two equal refracting 
angles diffefently situated, we may have distances perceptibly 
unequal between the images of the same object, and there is 
even a limit where the effect of double refraction becomes nKf* 
things that is, when the two images are combined into one. 

^^ This limit takes place in QueMrtz and in Emerald^ where one 
of the faces containing the refracting angle is perpendicular to 
the axis. It tak^s place in sid[Aate of barytes, when (»ie of the 
same faces being parallel to the axis, is at the same time pa. 
rallel to a plane passing through the long diagonals of the base 
of its primitive form. 

<^ On this subject I possess only a small number of observations ; 
but it is probable that all the substances which have double re-* 
fraction, are included in one or other of the two preceding cases, 
which give the limits of all the positions that the refracting sur- 
faces can have, relative to the primitive form. But, as the po^ 
sition parallel to the axis is variable in its turn between several 
limits which correspond to the diagonals, and to the sides of the 
base of the primitive form, it is necessary to know which of 
these last limits is that which belongs to each substance.*" 

** I shall show, under the article Emerald, how a mistake con- 
ducted me to these results ; and I confess that there remains 
still an uncertainty respecting the refraction of some substances. 
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aft I hare flot-hafl lekure to multiply my reaearcbes suffidently, 
IB Drder to itedertain if a crjfital, uriiieh py^oalj a fiingle image 
of objects, would produce two after beio^ cut in a ^p0rtieular 
manner. 

^ Anothor observation wbich wUl -be of some use in g^aerali^^ 
ii^ 4lse theory of these, phenomena, consists in this, ihat all 
the: substances whose integiiant molecule b remarkable by its 
syumetryy have single re^fractieo. Such are those which have for 
their primitive fisrm the cube, the regular octohednHi, and the 
chomboidal dodaeaihe<koii. 

: ^^' BxperimentB dh diis olgect have bitherto been made only on 
diQ6e'<))adies which are called Stones. I have extended diese 
aqmwents to several called Salts, and also to inflammable sub- 
stances, and to metalHe substances oxidated and united tp other 
substances, and I have found that there is no class t)f minerals 
which does notpiesent bodies endowed with double refraction.^ 

.After mentioning the methods which he employed for ob- 
serving the double ^refraction, but which are entirely superseded 
by methods equally simf^ and much more Gertain, cftiriHUthor 
remwks, <* That it would be difficult to find a ^jharacter mcwe 
prominent than that whidi is drawn from double refraction, 
innce k' belongs te the very essence of die minerals in idiich it 
exists ;^ find that " it is fortunate that we are able, in this way-, 
Ui supply the disappearance of crystalline forms by a phymcid 
observation, and thus to read in a certun d^r^ in the interior 
of the stone, Whe^ its exterior no longer speak? to the eye." 

Thje following is the list of substances whidi have double re- 
fracudn, ^ as given by the Abb^ Haiiy. 

Hamfs Table of Doubly Refracting Cry^dls. 

Carbonate of Lime* Stmvi^, Corundam. 

Sulphate of Lime. Eudase. Strong* 

-, _ Barytea. Feldspar. 

' fetrontian. Peridot, 



5 Borate of Soda. IS Mewtypeb 

Quarte. SiUphur. 

ZircoD. Very 8tr(mg. Mellite. 

Cymophane. Carbonate of Lead. 

Topa?. Sulphate of Iron. 

10 Emerald. ?0 Anragomte. 



Digitized by 



Google 



Abbe Haiiy's Observations on Doubk R^acikm. 151 
Ho»!fsTabkofCry9ki8wiih!$ingfeU«f^^ 

FlawteofLime. 4ti j ri tfym . 

PhmphaU rfhmu T^nnalme. 

Tduit. AxuUte, 

SpineUe, Dwdeiie. 

5 Garnet. SvlphuretofZindk 

In his article on the Double Refraction of lodand Spar, Haiiy 
gives a detailed account of various expmments, that possess no 
very particular interest. He demonstrates by experiment the error 
of Newton^s law, which we have already mentioned. (See this 
Journal, vol. iv. p. 129.) He establishes the truth of the Huy- 
genian law ; but erroneously remarks, that it accords with ob* 
servations only within certain limits, and he adopts the phyd- 
cal hypothesis of Newton, that the particles of light have two 
kinds of poles, on which the Iceland spar exerts a particular ac- 
tion, whose centre is placed in the rc^on of the small solid 
angle of the crystal. 

Observations on Haily's Experiments. 

The only observations which we have to offer on the prece- 
ding articles, telates to the cemark, th^t the cubical octahedral, 
and rhomboido-dodecahedral crystals have singlie refraction. The 
only meaning which can be attached to this remark is, that some 
of these bodies have angle refraction, for out of the tm crystals 
which Haiiy gives as having only single refraction, th^e are no 
fewer than ax wlucb belong to none of the above primitive 
forms, viz. those marked in Italics at the top of this page. 

The absolute inccHnpatibility of Hauy^s concludpns with his 
own facts, will appear still more strikingly from his list of tran- 
sparent crystal)^ which have the cube for their primitive form, 
viz. 



Boracite, 


Analcimey 


MmJate of Soda, 


'Sckeelin caleaircf 


Amphigen^ 


Oxide of Tin^ 



every one of which, with the single exception of Muriaie of 
*Soda, has double refraction. 

Believing, therefore^ that all these^v^ crystals had no double 
refraction, when they actually possessed it, Haiiy deduced the 
-conclusion, that all cubical crystals had single refraction, where- 
as this properly belonged only to one out of six. The conclu- 
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aon, however^ is still true, and has been established by more 
numerous and recent observations, both optical and crystallo- 
graphies. Boracite belongs to the Rhombcndal System of Crys- 
tallisation ; Scheelin calcaire and Oxide of Tin to the Ihframu 
doi System; Jmphigene to the Prismatic System ; and Analdme 
to the Composite System. Muriate of Soda^ therefore, is the 
only crystal left among the cubical forms to authorise the de- 
duction of our autb(»'. 



Art. ^Vi.— Notice respecting a Polished Flint CeU or BaiOe^ 
axe, remarkable for its sixe and workmanship^^fimnd at Clare- 
monff the property i^Jaueh Naibnb, Esq. 

TT E have already had occasion, in the sixth volume of this 
Journal, p. 357., to notice a very singular Battle-axe or Celt of 
pure copper *, which was found at a depth of about 20 feet 
below the surface of Ratho bog ; and we have now the pleasure 
of announcing the discovery of one of a very different kind^ but 
much more remarkable, both for its beauty and size. 

'This singular piece of antiquity was found on the 8d of May 
last, on the property of James Naime, Esq. of Claremont^ near 
St Andrew''s. It was discovered by Mr Hean, the farmer at 
Claremont^ towards the bottom of a pretty steep bank, about 
two feet below the natural surface of the ground, imbedded 
between the soil and the clay. The soil partially adhered to it ; 
but when it was rubbed off, the axe appeared in the highest 
pr^^rvation^ and seemed as if it had been newly made. 

Its general form and appearance is shown at A B in Plate IV. 
Fig. 6. It is of a grey or dove colour, with a few returning 
veins of a darkei" and a lighter tint. Its substance is deddedly 
Flint. Its larger end A, is brought tt> a sharp edge in a 
very beautiful manner, and the smaller end, though rounded 
with equal skill, is considerably more blunt. Its extreme length 
AB is exactly one foot. Its greatest breadth at A is 3 inches ; 
its mean breadth in the middle 2/q th inches, and its least breadth 

* AH the Celts or Battle-axes analysed by Dr Pearson, consisted of Copper 
and Tin. See the Phil, Trant, 1790. vol. 86. p. 395. 
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V^^Uti inch. - Its greatest thickness is liV^ i^^^ ^ ^^^ its weight 
is about 1 Ibi 14 oz. 

One of the most remai'kable features in this axe^ is the per- 
fection of its form, and the smoothness and polish of its surface. 
Upon examining it narrowly, however, the substance of the 
flint seems to have been torn up bj the hard powder or stone 
that has been employed in ^ving it its final shape, and the ar- 
tist has not been able either to remove these imperfections of 
surface, or the short scratches which appear to have been pro- 
duced in the act of polishing. 

As bng as antiquaries are at variance respecting the origth 
of the common Celts or battie-axes made of copper and tin, it 
would be needless to ofler any conjecture respecting the history 
of the present one. If we suppose, however, what is the most 
probable ojHnion, that they were oifisnsive weapons used by the 
Britons, Gauls, or Celts ; there can be little doubt that the pre- 
sent magnificent, and, we venture to say, unique dpecimen, has 
bdonged to some of the Chiefs of these ancient people. 

We understand that a polished stone-axe was found in the 
Blue Mountains of Jamaica; and it is well known, that similar 
instruments made of Jade or Axestone, very hard and tough si- 
liceous minerals of a greenish colour, are used by the American 
Indians, and by the inhabitants of the different islands of the 
Pacific Ocean. 

Dr Pearson informs us that there are many stone implements 
of British and Celtic origin in the collection of Sir Joseph Banks, 
but he does not mention whether they are polished, or merely 
chipped into form like those which have been found in Den- 
mark and in the Shetland Islands. 

Such of x>nr readers as may have seen any axes similar to the 
one now described, will oblige us by a communication on the 
subject. 



Aax. XV.— On the Geognoftkal Structure of the Jppennines. 
By Professor Hausmank. Communicated by the Author. 

JL HE distinguidied Professor of Mineralogy, Hausm'ann, lately 
read before the Boyal Society df Gottingen, the first part of an 
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essay on the geqgnostical structuce of the Appemiines^ of which 
he has transmitted to us a short abstract, the substance of which, 
we shall now lay before our readers. The first section of the essay 
contains an account of the phynognomy of the mountams, moun- 
tain iranges, and valleys. The secondj and by far the most extenave 
and important section, treats of the internal structt$re of the Ap- 
pennine chain. The greater part of it displays a wcHiderf ul unifor- 
mity, the predominating rock being a white compact limestone, 
which shews the same characters in places the most distant fixnn 
each other. But this uniformity of structure is interrupted in 
the upper part of the chain, where it is connected with the Alps, 
and in its southern part in Calabria, where there are consider- 
able displays of older rocks. The lateral chains, in many places, 
and to a considerable extent on both sides of the great chain, ex* 
hibit considerable variety in internal structure and composition ; 
and, hence it is, that transverse sections of the Appennines often 
display numerous alternations of various rocks ; but it differs from 
many other ranges in this respect, that the oldest formations in 
those places where they appear along with the newer osiesy occur 
neither in the central parts of the principal chain, nor in the 
higher parts of those, but on the sides and in comparatively low 
Mtaations. 

No primitive rocks occur in the mkldle part of the Appen- 
nines, their place being taken by those of the transition class. 
Our author does not give any decided opinion as to the formation 
of the granite and gneiss met with in some places at a distance 
from the central chain, as in Tuscany, and in the islands of 
Giglio and Elba. Granite, gneiss and micarslate are pretty 
widely distributed in South-western Calabria, and in the oppo- 
site coast of Sicily, and these appear to. belong to the primitive 
class. 

The transition formation is not only very widely distributed 
in Italy, but it also abounds in various subordinate members, 
some of which are remarkable on account of their structure and 
rarity. The Appennines of Qenoa, Lucca, Modena, an^ a part 
of Tuscany, are composed of them. In the southejcn part of 
Tuscany, the transition rocks extend from the border of. the 
principal mountain-chain to the hilly land of Sienna, and to the 
sea coast; and the neighbouring islands are partly composed of 
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the aame rocks. - They.appear^ in scnne points, in the Abruzzo 
lUid in Moat^ CiroeO) and m Calabria, occupying considerable 
tracts of .country, every where resting on {Mimitive rocks. The 
rock nibned Madgno and Pulra aerena in the vicinity of Flo- 
rence, of which the coarse varieties are employed as a building 
st<Hie^ and the finer worked into columns, and various architec- 
turd ornaments, agrees in its essential characters with greywacke. 
But this rock occurs not only around Florence and in the ndgh- 
bouring country of Sienna^, but every where in Italy, where tran- 
sition rodcs maJce their appearance. Our author met with it al 
the northern foot of the Bocdieha^ also near to Carrara and Masr* 
soj and in the Appennines of Lucca. It rises to the height of 
6546 feet above the level of the sea, in the Cimone in the Ap- 
pennines of Modena. The greywacke of Italy does not vary so 
much in its grain as that of Germany ; but, lUce the German, it 
occurs scnnetimes in thick beds, sometimes with a slaty structure, 
and the latter with vegetable impremona. 

In the Appennines, as in other countries, clay-slate is the con^. 
atant attendsudt of greywacke, with which it frequently alternates. 
It occurs most frequently in the form of common day^latey with 
differoit colours; sometimes as roojmg-^laJUy particularly above 
Lavagnay between Grenoa and the Gulph of Spezia, where it is 
quarried to a great extent, and is exported far and wide under 
the name Pietra di LavagruL 

Flinty ehdCy with brown, black, and green colours, occurs in 
different places in beds in the transiUon«rocks. Hausmann met 
with it in hills between Massa and Lucca. 

Taloslate occurs more frequently, and b larger masses. ,Its 
occurrence along with transition-rocks has hitherto been little 
attended to, although it appears in the Alps in rocks of the same 
descripticm. It passes imperceptibly on the one side into day- 
slaite, and on the other into chlorite-slate. Our author found it 
in these slates in the hills of the Bocchetta, and above Pietra 
Se^fUch, where it dips under the brecciated marble of Seravezza. 
:Saussure met with it on the coast betw^n Genoa and Andora. 
■ The tak and chlorite are frequently intermixed with quiartz, 
•and this omnpound forms a kind of oven-stone (gestellstein), 
which sometimes passes into true mica-slate. Saussure and 
Faujas St Fond discovered this latter rock between Genoa and 
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Finale J in conformable and alternating beds with c&nipact Hmt- 
stone and clajf^latey from whence we may conclude that this 
mica^late belongs truly to the tran»tion formation. Our 
author also considers it as probable, that the gndss observed on 
the same coast by Saussure, is of the same age with the rocks 
just mentioned, which is not without plausibility, on reocdlecting 
that tranrition-gneiss has been shewn to occur in many parts in 
the Alps. 

Compact Umeatane occurs very abundantly in alternating beds 
with the greywacke and clay-slate. Sometimes it appears in 
great masses, biit more frequently in alternating beds with these 
and other transition-rocks. In this manner it occurs in many 
places of the Appennines of Genoa, particularly on the rocky 
coast extending from Grenoa to the Gulph of Spezia^ where it 
displays numerous wavings, and also fine sections of its strata. 
It also occurs on the southern decUvity of the Appennines to the 
neighbourhood of Florence, from whence it extends westwards 
into Sienna. When the compact hmestone comes in contact with 
the greywacke and clay-sIate, it passes more or less completely 
into these rocks; and in this way, a calcareous clay-slate is 
formed, which occurs in considerable masses in the ujqier Ap« 
pennines, as it does in the Alps. 

The stone known in Florence under the name Pietrajbrte^ and 
used as flagstones for the streets, is a limestone, mixed with quartz 
and mica, which occurs in beds along with the greywacke of that 
quarter. The grey colour, which is so characteristic of transi- 
tion limestone, is that which occurs most frequently in the Hme- 
stone of the Appennines. Many other colours also occur ; and of 
these coloured varieties, one of a brownish-red, and mixed with 
clay-slate, found in the neighbourhood of Sienna, is used ifbr orna- 
mental purposes. The compact tran^tion limestone of the Ap- 
pennines contains very few organic remains. Midbeli found an 
ammopite in it ; and this rare specimen is now in the cabinet of 
Professor Targioni Tozzetti at Florence. The most remarkable 
of all the limestones of the Appennines is the brecckUedj which oc- 
curs in single beds, and in mountain masses of considerable magni- 
tude, as at Carra/ray Massa^ amd Seravezxa, The beautiful breo- 
ciated marble of Sera vezza is of this description. Therockappears 
as if composed of fragments of limestone, varying in aze, dso'in 
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sbape^ beii^ sometiiQes angular, sometimes rounded, and which 
are connected together by a calcareous mass, or by another of a 
difierent nature. The cemented masses are sometimes compact, 
sometimes scaly»granular. The cementing mass is either of the 
same substance as the fragments, or it is a compound of clay-slate 
and limestone, which is often iron-^hot, and not seldom intermixed 
with scales of talc, by which the rock sometimes inclines to talO' 
slaie. The imbedded masses have generally a different colour 
from the basis or ground in which they are contained. In many 
varieties, as in the marble of Seravezza, the colours are strongly 
contrasted ; the imbedded masses being white, and the basis 
brownish. The colouring matter of this cement sometimes pe- 
netrates into the imbedded pieces ; and sometimes the mass of the 
one penetrates into the mass of the other, in the form of veins ; 
a fact which^ along with many others of a similar description, al- 
lows us to infer, that the whole mass of this conglomerated marble 
is of cptemporaneous formation, and not an aggregate of true 
fragments. 

The granular and foliated limestone or marUe of the Appen- 
nines, may be arranged along with the brecciated limestone. The 
celebrated snow-white statuary marble of Carrara, which has 
hitherto been considered as of primitive formation, is referred to 
the transition series by Professor Hausmann. The marble of 
Carrara occurs along with the brecciated limestone in conformable 
and partly alternating beds, and parses equally into the brecciated 
limestone, and into the bounding grey wacke ; and it is so disposed 
in regard to these rocks, that the greywacke, along with clay* 
slate and compact transition limestone, forms the underljring 
rocks, above which is brecciated limestone, which is covered with 
a mountain mass partiy of compact limestone, partiy of m^ble, 
which alternate with each other, or are contained in each other. 
In the neighbourhood of Carrara, there is a considerable stalac- 
titic cave, mentioned by Dante, which agrees, in aU its characters, 
with the limestone caves of the transition limestone of Germany. 
The marble of Carrara, our author informs us, is flexible when 
in long and thin plates. 

One of the most characteristic of the transition rocks is that 
learned Gabbro by M. Von Buch, which comprehends the well 
known Serpentine, the Gabbro of the Italians, and a crystallized 
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granular compound of Saussurite and Diallage, which is known in 
Florence under the name OratiUone^ and to which the kte Abbe 
Haiiy gave the name Euphotide. Many places in the Appen- 
nines shew, what indeed was proved by the el^er Targioni To- 
zetti, that these two rocks are but modifications of the same com- 
pound. In the vicinity of Prato and Inpraneta, both rocks oc- 
cur so intimately combined, as to shew that the serpentine is no- 
thing else than an intimate mixture of diallage and Saussurite, 
with which asbestus is often intermixed, by which the quantity 
of magnesia of the rock is increased in quantity, and its hard- 
ness diminished. Diallage occurs crystallized, on the junction 
of the granular and compact rock, imbedded in serpentine. 6ab« 
bro has hitherto been con^dered as a member of the primitive 
class of rocks. It may occur in other places, along with piimi- 
tive rocks ; but here, in the Appennincs, it appears as an un- 
doubted transition rock, of the truth of which Hausmann first 
convinced himself, on the northern and southern acclivity of the 
Bocchetta, where serpentine, and the granular compound of 
diallage and Saussurite, occur in considerable masses in transition 
clay-slate, which alternates with compact limestone, talc-slate, 
and greywacke. In the vicinity of Prato, and in many other 
places in" Tuscany, Hausmann observed the greywacke slate, 
calcareous clay-slate, and limestone, dip under gabbro. Among 
the different rocks which occur along with gabbro in the Appen- 
nincs, J^up^ and limestone deserve particular notice. The first 
occurs in the vicinity of Prato, in the form of a bed, under the 
gabbro, generally of a reddish-brown colour ; and there, as in 
other places, occasionally penetrates into the mass of gabbro. 
The limestone, particularly in the mountain of Grenoa, as in the 
valley of Pcdzevera, occurs in alternating beds with the gabbro ; 
and often also completely intermixed with it, appears sometimes 
compact, sometimes as marblie, with white, greenish and reddish 
colours, and forms mis^tures with the serpentine, which resemble 
some varieties of the verde nntico. Of this kind is the Polzevera 
marble, which is worked into sp many forms. 
^ The structure of the transition formations, as here given, does 
not show any general regularity in the successioD, although sruch 
appears to be the case in particular instances. The direction 
and dip of the strata %^ary very much. A general view of the 



Digitized by 



Google 



of the Appmmnes. 159 

tranation farmaUons of the Appennines, shews a connection with 
them and those to the south of Mont Blanc. Probably the 
tran^tion rocks of the Appennines may be considered as a conti- 
nuation of the newer members of the traaation series of that part 
of the Alps. 

The varied nature of the upper Appennines forms a striking 
contrast with the wonderful uniformity of compo^tion of the 
other parts. From Tuscany to southern Calabria, where older 
rocks again appear, the whole range nearly is composed of 
the same onnpact limestone which has been hitherto named Ap^ 
pennhie Limestone, This limestone, which very much resembles 
the white limestone of the Jura, is nearly of the same pale yek 
low greyish, and seldom reddish white colours, of the same splin- 
tery fracture, in the large, sometimes conchoidal, and seldom 
granular foliated. But it wants the frequent beds of Roe" 
Honey and the numerous petrifactions of the Jura limestone, of 
which we seldom meet with traces in the Appennine limestone. 
Among the few varieties which it exhibits, belong the veins of 
calc-spar, which often traverse the compact limestone : beds of 
marly and here and there nests and beds oi flint and komstone 
occur. 

Although the Appennine limestone much resembles the Jura 
limestone, and the analogous limestone on the. south side of the 
Alps, as also that in Istria and Dalmatia ; yet it is difficult to de- 
termine whether the predominating hmestone of the Appennines^ ' 
really belongs to the newer floetz-formations, , to which the white 
Jura limestone evidently belongs, because there are neither su- 
perincumbent formations, nor characteristic petrifactions, to afford 
data for the solution of this problem. The determination be* 
oomes particularly difficult, when we know that there is an un- 
interrupted transition from the limestone of the transdtion forma- 
tion to the Appennine limestone ; that even a pale limestone, re- 
sembling that of the Appennine series, alternates with other trail- 
^tion rocks^ and appears even under the gabbro ; and that, on the 
other hand, in some places, where the transition rocks are wanting^ 
Ae Aj^pennine limestone has a crystalline character. Such xob- 
servations might lead us to the conclusion, that all the Umestones 
of the Appennines belong to the transition class. But if we com- 
pare the situation of the Appennine limestone, with that of the 
^hite limestone on the southern and northern sides of the Alps> 

-— -— -<g'e 
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we shall be convinced, that, in the places where the secondary 
rocks usually interposed between the transiticm and newer fleets 
Umestones are wanting, there sometimes occurs a connection, a 
gradual transition from the old limestone to the newest limestone 
of the mountain group ; as also, that masses iii the midst of the 
younger formation resemble those of the older, and vice versA. If, 
then, it is difficult, in many places in the Appennines, in the mi- 
nity of the transition rocks, to determine to which formation this 
or that mass of white limestone is to be referred, we may refer 
the great portion of it to the white Jura Jimestoney which appears 
to be one of the most widely distributed of the floetz rocks. If 
this view is correct, dien a part of the plain of the Po with the 
Adriatic Sea, is to be considered as a longitudinal valley extend- 
ing fropi NW. to SE. in this limestone formation. The principal 
boundaries of the Italian rocks run in the same direction. The 
N W. continuation of the line of the white limestone of the Ap» 
p^nnines above Bologna, meets with the same limestone of Arona 
on the Lago Maggiore ; the line of the transition formation in 
Calabria skirts Cape Circeo, and advances with increasing breadth 
through the southern part of Tuscany to the upper Appennines, 
and from this onward to the Alps. The line of the primitive 
rocks begins in Southern Calabria, and in the oppoate coast of 
Sicily ; touchdfe either the granite of Giglio and Elba, or, if it 
belongs to the transition formation, probably the primitive roeks 
of Capo Corso in Corsica. 

Italy is rich in tertiary rocks, for most of the promontories 
and low hills of the Appennine chain, and also considerable tracts 
of flat country, are composed of them. In.general, these rocks 
are sharply separated from the older formations,, with which 
they come in contact. But sometimes there also occurs a transi- 
tion from the Appennine limestone into the tertiary masses, as 
was first observed by Brocchi ip the territory of Otranto, where 
a white limestone prevails, which contains, besides the Ammo- 
nites of the white secondary limestone, also numerous petrifac- 
tions, which belong only to the tertiary formations. , Of. these 
tertiary deposites we can distinguish more general^ and more 
local formations. To. these belong di&rent kinds of marlf cloffy 
sandstone^ coarse conglomerate^ and a sandy which is ^ther si- 
liceous or calcareous, and often coloured with hydrate of iron. 
The first mentioned rocks alternate irregularly with each otlier, 
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but the sand is always the newest of the whole. TUs sand, 
- also the marl, clay, and sandstone, often abound in fossil orga- 
nic remains, ainong which are bones of colossal sea and land 
animals, and hosts of shells, often well preserved, and whidi 
have been well drawn and described by Broochi in his Conchuh 
logia Fosrik subapennina. 

The calcareous ii0h and volcanic tuffh belong to the more lo^ 
cal tertiary formation. The frequent occurrence of the calcareous 
tuffa on the bottomof the valleys, and on die sides of the Appen«. 
nines, s^oqld not exdte surprise, as the greater part of them are 
of limestone. Probably no country in the worid exhibits greater 
variety in aspect, and more exten^ve masses of calcareous tuffa, 
than Italy. Our author attempts to arrange the most important 
of these according to their relative antiquity. Those varieties 

^ which contain sea-shells, he considers as the oldest. To these 

follow, in order of formation^ the calcareous tuffd^ found in the 

' neighbourhood of Rome and other places, and which is of con- 

temporaneous formation with the volcanic tuffa, as is shewn by 
th^ alternation with each ot^er. These, and all the other 
newer deposites, contain only remains of fresh water sbpUs, and 
traces of fresh water plants. The considerable masses of calca- 
Feous tuffa which cover the volcanic tuffi^ and^ according to 
Professor Kays«* of Christiania, the remarkable mass of tufEs 
on which Tivoli is built, appears to be of still more recent ori- 
gin. Those formations of calcareous tuffa which nre daily ta- 
king {dace, ferm the limit of the series of formations of this in* 
teresting substance. 
VonBuch has shewn,that this rofeonic ^ti^, althoujgh composed 

I of volcanic matters, has been brought into its present situation 

by water, and deposited from that liquid. Its masses, although 
considerable, are confined to the soiJth -western side of the Appen* 
nines, where it appears in two principal districts, of whidi the one 

I ' comprehends the neighbourhood of Rome, and extends south* 

i wards towards the Pontine Marshes, and northwards towards 

CivUa CasteUaruZf Viterbo, to the vicinity of Bolsena ; the other, 
which is of less extent, occupies the country around Naples. Be- 
ndes these, small deposites of volcanic tuffa occur in other places. 
' The.tuffa varies in its characters even in the same place ; but a 
priBc^Md difference occurs between the Roman and Neapolitaii 
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t^^in tkis respeety thal^ in theao^y the Roisan^ kudies more 
otrless deoon^ged, ocx;ur, but are wanting in the other; .while, 
in I the Neapolitaa.tufik, we can generally pbserve that the sub^ 
stance o£j^bpair . ha& contributed materially to its formation. 
Where volcanic tu& occurs along with the more general tertia* 
ry formations, it is always newer than these. Of this we can 
eoaidnGe ourselves in a most satisfactory manner in the vicinity 
of JElome,. where we observe the sand of Monte if ario. filled 
witb sea^shells, rise from under volcanic tufia near to the Vati- 
can.. . 

. At. the conclusion of the memoir^ our author remarks^ 1st, 
Thatithe principal chains of the Appennines contain no true vol' 
oanic.rjockSf nor rocks of the trap formation. 2dy That the 
tr$ie volcanic Jbrmations are principally confined to the south- 
east.sideof Italy; that the. greatest extent of these oociurs in 
die tine of the olda* rocks^ and that only a portion <^ these, 
such as VesuviuSr ^® extinct volcanoes of Nemi and AlbanOf as 
also the remarkable stream of lava of BorghettOf approach the 
boundary of the alpine limestone. 



AsLTjir'KVL^^Iieseriptwn and Analysis of SordawaJiie^ a new 
Jdinemtfrom Finbmi, by M. G Nokb£nssioi»d, Esq* 



A 



BiiACK minend, sotBewh^ hke coal in appearance,, ooeors m 
the roek on which .the church is built, near to the town of Sor- 
dawala. From its resembling the black garnet of Swaphawaia, 
iH^JLuplaiv},' analysed by Hisinger, it was regarded as masstve 
Melaoite^ The foUowing analy«s, which I made of it, proves 
that it, is a distinct and new mineral. Its. external characters 
a£«:«8;foUow>: 

. It. oocursr massive, and without any traces at cleavage.. The 
cobmr-is gi^jiisb, gr greyish^ilaok. It is as hacd as gliiss. It 
ooiiHrs in a.thin^bed, and breaks readily in a directicxi at nght 
ai)glj^;lo the. diMMstion lof the bed. The fracture is concfaoidal ; 
aoi tbe». lustre vilxeous, incliniiig'to semi^metallic. C^Miqiie. 
Bciltle. Speei^ gfiivily 2.63a 
N.S. Itbooomes reddish' on long^xposure to the atmospherev 
ItiisJ^HUld^iBta badyi&omrhidf an mch to aninehin^hidttiesS) 
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in a primitive track, intdwliich it is seentbpluflL Beforef-tBe 
blowpipe it changes^ althougli with dimculty, itito' » WackiA 
globule, wbich has sometimes eitemally a metallic lu&tre ; witli » 
little natron it changes itito a blackish green globule ; with more 
natron into a rough slaggy mass ; and with borax into a^ gireea 
glass. Is partly soluble iii muriadc add. 

I found its chemical compo^tion to be as follows : "• ^ 

silica, . . 49.40 Magnesia, - ' * id^T'^ 

Alumine, - 13.80 Phosphoric Add, - tM' ' 

Peroxide of Inm, l6.17 Water, « • . 488 

9».l0 
It seems therefore to be a mixture of 

•:.: •■ '' ■' 
M S» + 2/^ S« + 8 AS« with My P + Za J. 



Aet. XVI L—Specidafions in regard to the FormaUon qfOp&tr 
Wood-stone^ and Diamond. By Profesisor Jameson^. 

X. SHALL now offer a fi^w obsiei^ations on the natural' hbtory bT 
the Diamond, with the view of shewing thai its geognostieal dilk 
ttibution and mbdei of farmation are probably move .varied than 
has becoi generally believed. As opaL and homstone agree in 
many of their geognosdcal relations with cavbon, the.easential. 
ingredient of diamond, we shall first trace thfe variotss modealof 
distribution of these minerals, and then those of the diamond, i» 
order to shew that they have been formed in the' aame .maimerr 
and that all of them appear to be stiQ forming on the si^aoe of 
the earth, in the newest alluvial formations, and prbbably even 
in vegetables. f ^^ i 

1. Opal — Opal, which is a hydtate of silieay and tomiaentiy^ 
distinguished by the beauty of its range of external characteni^««^ 
occurs in^ small veins und imbedded portions, in variouaprinoa* 
tive idcks. But its principal discribati<m is in r6cks of th6 mi^ 
cotidary cliiss, patticularly in traJNt and pcophyriea. : In^theii it 
is arranged in veins, drusycaviii^^tiid imbedded mauet^'' and 
88suiheg the variotis forms of predous iopalf cooittioii opal, lemi* 

Vum;ptui 8k of Vol. IV. of -the Memoirs of the Wenwrisn KMdnl HiAorf 
^^cicty, jttst published. 
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opal, wood^paly and menilite. The menilite and wood-opal aie 
the most modern of theae,^tbe first occurring imbedded in the 
adhesive slate of the Paris formation, the other in tuffaceou^ 
rocks, of the nature of trachyte. The opals are found somc^ 
times so soft, that they can be flattened between the fingers. 
The alluvial rocks are not without opal, for it is daily formiug 
by deposition, from the waters of various springs, particularly 
hot springs, as those of Iceland. From the magnitude and 
abundance of these springs, in many regions of the earth, and 
the quantity of siliceous matter they deposit, we can form a ge- 
neral estimate of the great quantity of opaline matter formed in 
this way. We have now traced opal, from the primitive to the 
newest rocks, thus proving that it is one of those minerals wlucb 
have an extensive geognostical range, and which are still form^ 
ing in the mineral kingdom ; but one of the most interesting fea* 
tures in its natural history remuns to be noticed. I allude to 
its formation by the organic powers of plants. It is well known 
to botanists, that silica occurs in considerable abundance in se- 
veral tribes of plants, and that it-communicates to the parts of 
the plants containing it a considerable degree of hardness. The 
Bamboo is one of the most remarkable in tliis respect, as the 
earth it contuns occurs not only in the vegetable structure itself, 
but is secreted from it, and appears in the joints of the plant, in 
solid masses, named Tabasheer, and which bear a strong resenir 
blance to opal. We have thus shewn that opal is a formati(MDi 
of primitive, secondary, and alluvial strata; and finally, that i( 
is a product of vegetables. 

S. Homstone,'-^'We shall next trace the distribution and forr 
mation of homstone. This mineral, which, in its pure state, b 
principally composed of silica, occurs in considerable abundance 
in several primitive rocks. It appears also in rocks of the tran^ 
^tion^jass, and is associated with different secondary rock for* 
mations. Wood, penetrated with homstone, occurs occasionally 
in alluvial strata, as in clays and sands of various kinds, and ex- 
hibiting such characters, as Aew that the petrifaction or pene- 
tration of the wdod with the homstone, had taken place in it afr 
ter it was enveloped in the clays and sands. Like opal, homstone 
seems s(xnetimes to be a product of vegetable origin ; for the spei- 
dineQ which I now exhibit to the Society is a variety of vood« 
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mbne^ This remarkable specimen, which is 18 inches long, 6 
inches thick, and 8 inches broad, wa9 torn from the interior of 
a log of teakwood (Tectana granSsJj in one of the dock-yards 
at Calcutta. The carpenters, on sawing the log of teakwood^ 
were arrested in their progress by a hard body, which they 
found to be interlaced with the fibres of the wood, and, on cut- 
ting rounds extracted the specimen now on the 'table* This 
fact naturally led me to conjecture, that the mass of wood-stone 
had been secreted by the tree, and that, in this particular case, a 
greater quantity of silica than usual had been deposited; in 
short, that this portion of the trunk of the tree had become si- 
licified, thus offering to our observation in vegetables, a case bhw- 
logous to th& ossifications that take place in the animal system. 
I was further led to suppose,, that this wood might contain sili- 
t» in considerable quantity, as one of its constituent parts, a con- 
jecture which was confirmed by some experiments made by Dr 
Wbllaston. Other woods appear also to contain silica, and these, 
in all probability, will occasionally have portions of their struc- 
ture highly impregnated with silica, forming masses which will 
present the principal characters of petrified wood. Indeed, I 
think it probable, that some of the petrified woods in cabinets 
are portions of trees that have been silicified by the living powers 
of the vegetable, and not trunks or branches which have been 
petrified or silicified by a mere mineral process. 

8. Diamond.'^Ilaxing now shewn that opal and homstone 
extend in the series of rock-formations, from the primitive to 
the newest alluvial rocks, and that both appear to be forming in 
vegetables of particular kinds, we shall next endeavoiu* to shew 
that the same is probably the case with the diamond. The dia^ 
mond, as is well Jcnowii, is carbon in a pure and highly crystal- 
lised state,-*4nd although carbon is a very generally distributed 
substance, it has hitherto occurred but very sparingly in its pure 
and crystallised state, or in that of the diamond. Primitive 
rocks, of almost every description, contain carbon, — either in the 
state of an acid, forming carbotiic acid, as in the carbonates of 
lime and magneffla,-'-K)r ip the state of an oxide, as in glance or 
metallic coal,— or in graphite or black lead, which is also an ox- 
ide of carbon, but of a different nature from that in glance-coal, 
"'--and, from information lately obtained from India, even carbon. 
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^ iU pu^t ,^tate, in, (l^e. for^. of djjkwfpd^ . is. said to joccwc, ijov- 
:J[)ed4!*4.i'^ a .flon^I^^era^ quartZt..suborcUxiate to clayHslate; 
.~-4}r^y[«ck.ey.aDdothf»r rocks of the IninsiUon class,. contain 
|^p)]^ai)d ^^GCMXial, but hitherto have afforded po.tfuces of 
4^..^|ta^nd. Graphite aivl gUnce-coal occur in oonaderable 
boc^in formations of the seppndary ^lass. .The. di^unpnd, ac- 
icqrjdingitp difFfrent authors, is met with in tr^p^tuiFas, in sand- 
M>ne, and an amygdaloids of the secondary series. ^But the 
•gecgno^ical distiil^Uon of tUsgem 4oes, not appear to terminate 
here, for we are assured by those who have attended to its situa^ 
idoain t^e earth, that it is fouijid i^ alluvial beds. of .clay, i^pt 
as a secondary deposite, but as an original one; in short, that .the 
diamond cQntinuf» to form, or to 4i$e a more comm<^ language, 
.togrowjis in, spme alluvial districts in India. IThis opinion is 
jQPt impr5)bable,.and nothing more seems to he fiecescKary fpr the 
.^ni\ati^ of the diamond in. such ^tuatj^ons, than.ti^e, or oth<er 
favourable circumstances^ for allowing, portions. of tbec^rbotiSr 
cepus m^ter in the sml to he peduced to .the adam^tine.sta^ie, 
;^9nd afterwards to coalesce, according ,to the laws c^ a£Snity, 
into the,granular anfl crystallised fonn,«— in short, to forpn.iUs- 
inonfl« The gradual formation of calcareous grains, •crystals 
4^ masses of calcareous .i^mu: in clays, of siliceous compounds in 
.similar rocks, appe^s to be occasioned by the gradual concen- 
tration of the calcareous and siliceous particles by some iittrac- 
|tive poivef , in the same manner «s we conceive ,diainp|ids may 
fiiave;beQn forqaed by the concentration c^ particles of parbpn. 
< ^he preceding details^ ip regard dp opal and homstone, na- 
'tiurally lead us to inquire, if it is probable that the diamond, 
.lf.ke t^bf se substanoes^ is pecasipnally fprmed by the ,powei9 of 
„5r§getaticm'? ^^asoning i priori^ we would say ,k.is)much more 
^dy thf^t Bpme plants jroiild produce diampnds^ than that they 
^fwpijildr iBecrete siliceous matter in a state fit to form opal and 
^^^a3Q§tpne, JoNecause diam^ is but carbon, ^he,principal coniHi- 
«tiijent part of plants, in.apeculiar state; whereas :the silica :of 
'^e-ppal and bor^stpne are sjubordiiu^te .ingredients in vegtetar- 
/t|pn,. cJBut a direct appeal to the .characters of some woods 
i^in to .countenance the idea I somef yoars s^o suggested in the 
;^ocie|;y,sthatyegetc^bIe6 may .contemn .cairbpna^ceous matter ap- 
^optfohiRg U>Ahe luja^antrnt; stote^- Certain woods whidh have 
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not the gritty ieelortfaose that eodteki^flaiea, m^mrndmsMM^ 
hard, dark-oolouiied^ atid tdce a Ugh pdKsh; dtesi IiMinjee. 
ture> may be somewhat of an adamantine nature. If this sbMdd 
prove to be the case, it would neither be surprising nor ' uneoc* 
pected, that such trees may secrete ciirbon in die adsEmanline 
state, which, on being-removed fnim' the influence of the liviii^ 
principle of the fdant, would, by the power of idKnity, tarn 
into true 'diamonds,^ust -as the silica- secreted from the bam- 
boo takes the form of opal, and that from teakwood the ckarttc 
ters of homstone. 

The preceding statement, then, seens'to givepkufiibility-to 
the idea, that some sorts of trees may be* characterised 'by the 
power of forming a mineral matter of die nature of homstone; 
that others secrete nlica, which assumes the charaxster of 'Opal«; 
while others may possess the power of secreting and forming 
diamond. 

It may be added, that thecafbonate of lime, Whieh^oceurs 
in all the rock formations, from the primidve granite to the new. 
est alluvial formation, is one of the mineral substances secreted 
by vegetables. Some lichens and the chara tribe ilfford' tt- 
markable examj^les of this fact 



Art. XVIII. — An Jccount qf'some Electro-Magnetic EaperU 
menu made in the University of UtrecJit. By Dr Van Beek, 
Major-General Baron Van Zuylen, Van Nyevelt, aiid 
Professor G. Mpi.L. Communicated by the Authors. 

xT was stated some time ago,* l)y Professor Secbeck, in sofne tf' 
the French and tJerman scientific journals, that Antimony^ 
brought into proper contact with another metal, arfd unegudUy 
heated, would cause the magnetic needle to deviate from its 
meridian. With a view to ascertain this fact, and to investigate * 
whether fliis property was restricted to antimony, or extended 
to other metals, the following experiments were made. 

1. A parallelopiped of Antimony was procured, about fifleea 
inches long, and one inch square. This bar was prepared T>y 
treating crude antimony with sulphate of potash and tartrate of 
potash. A slip of copper was -attached' to botfi ends of the anii- 
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mony, aqd bent, as the figure (Fig. 7. Plate IV.) indicates It 
was kept in doee contact with the antioiony by means of copper 
rk^ This bar was laid in the direction of the magnetic meridian* 
A needle was placed on the antimony, as ihewn in the figure^ and 
the ends N ai^d S of the bar were successively heated by a qHrit- 
lamp; Whra the heat was thus applied to the soudi end S^ 
the magnetic needle immediately, and strongly, deviated to the 
eati, I'he extent of this deviation depends on the length, mo- 
bility, and strength of the needle. We have seen it as much as 
68^. When the heat spreads more uniformly through the me- 
tal, the deviation decreases, and the needle gradually returns to 
the magnetic meridian; 

Supposing the deviation ib the eagt at its maximum, the lampi 
burning under the end S, fadng the south, if then it be removed, 
and placed under the end N, the deviation to the east will de^ 
crease, and it will change into a deviation to the west. 

In generalf if the heat is applied under the north end of the 
bar, the needle will deviate to the west. 

S. It was then proposed to try whether cooRng one end of 
the bar would produce the same effect as heating the other, and 
the apparatus was disposed as in Fig. 8. The end N was cooled 
in some frigorific mixture, whilst the end S was kept in the 
hand. The needle deviated to the east^ but, of course, not so 
strongly, as when the difference of temperature of the ends is 
produced ty heating one of them. 

S. The apparatus was theii replaced as in the first experiment, 
and both ends heated by a spirit-lamp. No deviation was ob- 
served ; on removing the ]amp under the south end, the devla^ 
tion is to the west ; and on removing the lamp under the north 
end, that under the south remaining, the deviation is easterbf. 

4. Two bars of antimony were used, and the needle placed 
between them, as shewn in Fig. 3. tf both the ends N and N"* 
were heated, the needle, placed id C, did not deviate. If the 
ends N and S' were heated, the needle deviated to the west. 
If S and N' were heated, the deviation is t6 the east 

£. In this experiment, both ends of the bar of antimony were 
oMinected, nqt by copper, but by zinc, as in Fig. 7. The bent 
sfip of zinc was fastened to the antimony by rings of the fonner 
metal. In order to make the experiment succeed, the oxide 
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most be carefully rembved from the place where both xhetak are 
in contact. If the end of the bar of antimony turned to the 
north 18 heated, the dcTiation of the needle is westward, but 
much less than when the conjunctive slip is ooj^r. By ^ese 
experiments Professor Seebeck's statement is^ we presume, fully 
confirmed. 

6. It ati&k became necessary to inquire, whether antimony 
alone would act in this manner on the needle, or whether any 
other two metals, joined in the same manner, would produce 
omilar efRsctsi After some trials, the following apparatus was 
adopted. A thin slip of red copper, of one-fourth of an inch iit 
width, and a nmilar one of zinc^ were bent, as in Fig. 10, CD, 
bang about 8 inches in length. The ends of the two metals, were 
rivetted together at A and B, and the whole placed in the mag- 
netic meridian^ and a needle in E. A spirit lamp was applied 
to the end B, turned to the north, and the needle deviated ICT 
to the west. If the whole was suffered to cool a^n to the tem^ 
perature of the atmosphere and the lamp was applied at A, the 
needle would deviate to the eatU 

7. The apparatus being inverted, so as to have the zinc above 
and the copper under the needle, then on heating the part B, 
turned to the north, the deviation was Vf to the east. 

8. The experiment was repeated with silver and zinc, instead 
of copper and zinc, as in Fig. 1(K 

The apparatus being thus situated, the deviation was to the 
East^ if heat was applied to the end turned to ihe North ; and to 
the West^ if applied to the end turned to the South. 

9l It was thus evident that the property mentioned by Pro- 
fies8c»r Seebeck, is not restricted to antimony, but that other me- 
tals, properly disposed, will produce the same effects. General 
Van Zuylen then suggested a different way of applying the 
heat, and causing the deviation of the needle, by which means 
the effects were rendered more striking. Slips of copper and 
zinc were diffused ^ in Fig. 11. The tWo ends of both metals 
were coiled up together, so as to form a spiral of several turns.' 
This spiral was immersed in a cup containing water; and the 
whole was placed as in Fig. 11. The needle was set upon the 
zinc. Sulphuric acid was then poured into the cup, and the 
needle deviated to the westward as much as 50° bt* 60°, and some* 
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timeftST^ aooording to its sensibititj. It is quite retnarlcaUe) 
that, in this case,^ the deviation of the needle is the revaree feom 
what it would have been if the heat of a lamp had been applied. 
From the 6th experiment it is clear that it would have been^^td 
xh^-eofi; whilst, by using sulphuric acid and water, it. is to die 
westf when the end turned to the south is dipped in the fluid; 
The dicmical action between the. acid and the metals, indepen- 
dently of the heat evolved, having such a powerful influence on 
the results of the experiment, it was deemed necessary to inquire 
whether one metal, with an acid to act upon it, would produce 
the deviadon. With this view, a trial was first made with a 
metal and an add, not strongly actii^ on eadi other. 

10. A slip of copper, perhaps 16 or 18 inches long, was tb^ 
bent, as in Fig. 1^., and the endsccxled up, and brought as close 
into contact as possible; the whole being, as. usual, (fisposed in 
the magnetic meridian, the needle being inside the copper, and the 

. coil to the souUi. If sulphuric acid is added to the water in the 
cup, there is no deviation of the needle perceptible. But then,:if a 
bar of zinc be immersed in the fluid, and made to touch the cc^ 
per, the needle deviates 10^ or 12° eastward. 

11. If, ins|ead of sulphuric acid, nidric be employed, a devia^ 
tion of the needle to the west is observable, as soon as the acid 
is. added to the wat^. 

\% The bent slip was now made of zinc, in the same manner 
as it was made of cc^per in Fig. 1^, as in the fom^er experi- 
mient The coil being turned to the south, and sulphuric acid 
poured into the eup, the effect was very strange. The needle^ 
placed.as^'in Fig. IS., first deviated to the east^ but soon after 
turned to the xoesL In that situation it remained for some mi- 
nutes, and then gradually returned to the ma^etic meridian. 
If ^, new qqantity of acid be added to the fluid, a subsequent 
deviation is produced, the needle first turning eastward and af- 
terwards westwm'd. Whilst this deviation took place, a 'bar of 
copper was introduced into the fluid, and made to touch the zinc. 
The needle began iifr^ukrly to vacillate, .^nd actually was 
made. to turn round several times on its axis. 

13. The same experiment was repeated, but the ends of the 
zinc were inade so le not to touch each other^ as in Fjg. 18. As 
soon as the acid is added, there is a sligbt deviation to the ^east, 
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to. wlucli. iuoeeeds a •dxn^er one to the west* A bar of adnc is 
QQW.intraiiioed in the fliud, and successiveiy made to touch the 
ends A and B. When this zinc touches the end A, the devia* 
tion increases to the east, but if it touches the end B^ the devia« 
tion increases to the west Both ends being joined by the zinc, 
thedeviation is to. the. west. 

Instead of a bar c^ zinc, another of copper is introduced, and 
succesavely made to touch thie ends of the zinc. If it toucties 
the end A the deviation is to the west, if it touches the end B 
the deviation, is to the east ; if .both ends are joined by the cop- 
per, the needle wheek about its axis, turning first through the 
west. 

14. The apparatus was then so far altered as to connect both 
ends of the zinc by a bar of copper. The disposition was as 
follows :— The ends A and B were united by a bar of copper^ 
C extendii^ between them, as shewn by dotted lines. This 
part of the apparatus, as in the preceding, was turned to the 
fiouth, and dipped in water. A thermometer proved the tern* 
perature of this water about 56^ When sulphuric acid was 
added, the needle immediately deviated strongly to the east ; 
and, as the temperature augmented to 92^9 the deviation be. 
came strongly westerly. 

15. Instead of zmc, iron was now made use of, and a ho(^ of 
3. or. 4 feet long, 2 inches wide, and j^^th of an indf thick,' was 
bent, as shewn in Fig. 14. 

The plane of this bent hoop was placed in the magnetic meridi* 
an, and two needles, one in C, and another in D, were so ar- 
ranged as to have their directions in the same plane. Sulphuric 
add was then poured on the water in the cup, and instantane- 
ously the p^nt of the needle turned IW to the east. Soon af- 
ter, this deviation decreased, and became as strongly westerly^ 
and remained so for several minutes. It then slowly returned 
to the magnetic meridian. When returned in this situation, nU 
irk acid was added to the sulphuric acid water already in the 
cup. By these means the deviation became 90° to the east, and 
remained so for a considerable time. Then a lump of 'zinc was 
thrown in the acids, and the easterly deviation changed to a 
tvesterhf. After all this a piece of copper was introduced, which 
made the heedle turn on its axis. While the needle jdaced in G 
was thus deviating, the others in D followed in a contrary &J^ 
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rection. Thus, if the needle C deviated to the eaei^ Hii needk 
D deviated to the west In general the deviation of the exienor 
needle D was about dne-haj^of those of the interior one C. If^ 
for example^ C would deviate 90^ to the eaet, the deviation of D 
was 46" to the east. 

16. Finally I subjoin a method of repeating Oersted^s expe]> 
inent in the most simple manner. Baron Van Zuylen took one 
dip of copper and one of zinc, and twisted the ends C and D to« 
gether, as in Fig. 15. This part of the metal was dipped in sul- 
phuric add and water. The other ends A, B^ were bent round 
a needle, placed above the cup containing the fluid. When these 
ends were made to touch, the needle was immediately disturbed 
ftom the magnetic meridian. 

I regret that busdness will prevent me, for some time to comei 
from prosecuting this matter any farther, nor do I for the present 
presume to offer any comment on these extraordinary facts. Ai ' 
the experiments require no extensive a^qparatus, I hope they 
may be repeated by others, and I shall be happy to learn the 
result. 

Utrecht, 25th April 1828* 



Abt.XIX.— DeicHp^ton ^Mr Perkmis New Stecm^Enginet 
(md of the appliccdion of his Invention to Engines of the 
Old Construction, 

vT £ have already communicated to our readers in the two last 
Numbers of this Journal, all the authentic information which we 
could obtain respecting Mr Perkinses new Steam-En^ne ; and 
we have used the utmost diligence to obtain such farther infor- 
mation as may, in some measure, gratify that curiosity which 
these imperfect notices have excited. There never has been in 
our day an invention which has created such a sensation in the 
sdentific and in the manufacturing world. The steam-engine cS 
Mr Watt had been so long considered as the greatest triumph 
of art and science, that it was deemed a sort of heresy to re- 
gard it as capable of improvement ; . and, notwithstanding all that 
has been done by Mr Woolff, and other eminent en^neers, tbp 
undoubted merit of their en^nes has scarcely yet been admitted 
by the public. tJnder such circumstances, Mr Perkinses claims 
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were likriy to meet with Tarioas kinds of oppositiaD. lostead 
of tuiiling it as an invention which was to do honour to the 
age in which we live, and to add a new and powerful arm to 
British industry, imperfect experiments and confined views 
were urged against the principle of its construction, the 
jealou»es of rival traders were arrayed against it, imaginary ap- 
prehensions of danger were excited, and short-sigbted politi- 
cians sounded the alarm, that such an invention woiltd preci{tt- 
tate our country from its lofty pre-eminence among the manu- 
facturing nations of the world. 

Most of th^se grounds of opposition have been now removed 
by direct experiment. Mr Perkins**? engine is actually at work. 
Its operations have been witnessed, and minutely examined by 
engineers and philosophers of all kinds ; and the most unrea- 
sonable sceptics have been conipelled to acknowledge the just- 
ness of its principles, $is well as the energy of its operations. 
iThe active and inventive mind of Mr Perkins, however, did not 
remain satisfied with this experiment. He has discovered a me- 
thod, which we consider equal in value to his new engine, by 
which he can convey the benefit of his original principle to steam- 
engines of the old construction ; and this has been recently suc- 
ceeded, we are told, by ^ most extraordinary discc^ery, that the 
same heat may be made to perform its part morip. than opc^i ifi 
the active operations of the engine. 

In order to convey to our readers some idea of these great 
inventions, we have obtained ^ clawing, made by M. Mont- 
golfier Jim*y and given in Piate JY. Fi^. 16., which, though it 
does not represent the actual machine, yet contains suph a view 
of its parts as is necessary for understanding its principle. 

The generator, which supplies the place of the boiler in ordi- 
nary steam-engines, is a cylinder ABCD, made of gun-meta][, 
which is more tenacious, and less liable to oxidation, than any 
other. The metal is about three inches thick ; and the vessel, 
containing eight gallons of water, is closed at both ends, with 
the exception of the five openings for tubes, shewn in the 
figure. The generator is placed vertically in a cylindrical fur- 
nace EF, whose chimney is G, the heat being sustained by a 
|pr <rf beUows H, wrought by the engine, and oonveyii^ its 
blast in the direction IK to F. A heal of from HW to 460^ of 
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FlJir^ihett is thus applied to the gieti^mtoi^, which is entirely fi]M 
with water. The valves in the tubes w, w, which are steel cylin- 
ders workings in hollow steel-pipes, are loaded, the one with 87, 
and the other with 85 atmospheres ; so that none of them can 
rise till the heat creates a force greater than the least of these 
weights. 

Let us now suppose, that, by means of the compressing pump 
L, whose handle M is wrought by the engine, water is forced 
into the generator ; this opens the valve above n, loaded with 
85 atmospheres, and instantly a portion of the heated and com- 
pressed water ^fiashes out in the form of steam of high elasticity, 
and of a temperature of 420^; and communicating by the steam- 
pipe 2, 2, 2, with the valv&-box V, it enters the cylinder PP, 
lying horizontally, and gives motion to its piston PQ, which 
performs 200 strokes in a minute, and drives a crank R, which 
gives a rotatory motion to a fly-wheel, as seen in the figure *. 
When the eduction-valve is opened, the steam, after having 
produced its stroke, is carried by the eduction-pipe 3, S, 3, into 
the condenser STXV, where it is condensed into water at a tem- 
perature of about 320% and under a pressuire of 6 iatmol^herei^ ; 
frmn thence, by the pipe 6, 6^ 6, it is drawn into the pump L», 
whence it is fortied along the pipe 4, 4, 4, to the generator, thus 
performing a complete circuit. 

The forcing-pump acts with a pressure exceeding 35 atmo- 
spheres ; consequently, when the water received in it from the 
condenser is urged into the generator, it must expel a portion 
equal to itself in volume: this portion, as above described, flashes 
instantly into highly elastic steam. The forcing-pump, too, is 
so contrived as to act with a steady force, and, consequendy, 
the expelled water must be driven from the generator in a steady 
current, and thus steam of a constant elasticity is supplied to pro- 
duce the power. 

Some philosophers are of opinion, that the heat of the por- 
tion of water which escapes, is of itself sufiident to maintain the 
steatsl lat^jat high degree of heat and elasticity with which it 
-- -^^^••' ■-' : : ^ . 

^ The paridtel motion represented at ^Q, is not the correct one iised by Mr 
Perkinfi The piston-iod is coniiected by a flexible joint, with a sort of catriii^ 
with Ami wheels at eadi end, and working in a strong honbsontal box of sted. 
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^reaches the piston ; and, oonseqUently, that this engbie is noa^ 
thing more than a High Pressure Engine. Other persons, how- 
ever, have supposed, and we confess we are among that number, 
that the portion of water which escapes, must necessarily carrj 
off a quantity of heat from the adjoining stratum (the tempe- 
rature of which may be thus reduced below tHe freezing point). 
But it is more likely, that, in virtue of some new law of the 
transmission of heat under the combined conditions of elevated 
temperature and high pressure, while the water, alfo, is forced 
to remain in contact with the red hot generator, the whole water 
in the boiler may be laid under requisition to furnish the dis^ 
charged fluid with its necessary supply of caloric. 

It is almost unnecessary to state, that the motion of the engine 
is produced by the difference in elasticity between the steam pre8». 
ingon one side of the piston and that pressing on the othar. In 
the first case, the steam recently produced, acts with a force^ 
say of 500 lb. on the square inch, while that cm the weak side, 
or that communicating with the condenser, acts with only 70, 
the difference, or 430 lb., being the true power gained. 

When there is a surplus of water in tlie generator, occasioned 
either by working the forcing pump too violently, or by too vehe* 
ment a heat, the water will escape by the tube m with a valve 
above, loaded with 87 atmospheres, and will pass by the pipe 
5, 5, 5, into the condense^ STXV. 

In order to expliun the ingenious manner In which the pipie 
4, 4, 4 supplies the generator with wata*, we must observe that 
this pipe communicates with the pump L, which is wrought by 
the engine. This pump draws the water by the pipe 6, 6, 6, 
from the condenser STXV, and returns it by the pipe 4, 4, 4; 
that is to say, when the handle M is drawn up, the water rushes 
into the cylbder of the forcing pump, through a valve in the 
pipe 6, 6, 6, opening into that cylinder : This valve, of course, 
instantly closes when the downwasd stroke of the pump is made, 
and the water now escapes through a valve opening ouiwarcUf 
along 4, 4, 4 ; thus effectually cutting off all direct or uninter* 
rupted communicadon between the generator and the condenser. 
In order to keq[> the water in the condenser at a pressure of five 
atmospbeinra, the blast of the bellows H goes round the con« 
denser STXV; but, when it is not stifB^^tit for this purpose. 
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cold water is mtroduced from the reaervcnr Z» by meaoa of the 
pipe 7, ?» 7, loaded with five atmospheres. 

From the high elasticity of the steam employed in this engine^ 
it has been supposed to be. very liable to explosion. This^ how- 
ever, is a vulgar error. Since there is no reservoir of steam ex- 
posing a large suirface to its expansive force, as in the common 
high pressure engines, the steam being generated only in suffi* 
cient quantity to produce each succeeding stroke of the piston, 
the ordinary source of dajiger is entirely removed. But, in or* 
der to take away all apprehensions on that subject, the induction 
pipe % % 2, in which the steam is actually generated, is made 
so strong as to sustain an internal force oijbur thousand pounds 
on the square inch, which is eight time^ more powerful than the 
actual pressure, via. 500 pounds on the square inch, with which 
the engine works. This enormous superabundance of strength is 
still farther secured by means of the safety-pipe 8, 8, 8, provided 
with a thin copper " safety-bulb'' a 6, which is made so as to burst 
at a pressure of 1000 pounds on the square inch. In order to sa- 
tisfy his friends on this very important point, Mr Perkins has re- 
peatedly urged the power of the steam to such a degree as to 
burst the copper bulb in their presence. This tube merely rends, 
or is torn asunder like a piece of paper, and occasions no injury 
either, to the spectators, or to the apparatus ; so that we have no 
hesitation in considering this engine, notwithstanding its tremen* 
dous energies, much more safe in its operations than even the 
common low pressure engine. 

The safety tube 8, 8, 8, communicates also with the indicator 
cd, having a dial-plate ce^ and an index ej\ which, by means of 
a suitable contrivance at r, t', indicates the pressure or number of 
atmospheres with which the engine is working. 
- .. The cylinder and piston PPQ, have been separated from the 
rest of the engine, for the sake of distinctness. Their proper 
jposition, however, will be understood by siipposing the two liiies 
9,9 ; 9 9 to coincide. 

. Tbe engine which we have now described, is at present per- 
ftMmi]^ actual work in Mr Perkinses manufisutory. It is calcu- 
latedas equal to a ten-horse power, though the cylinder is no more 
than S inches in diameter, and 18 inches long, with a stroke of 
only IS inches. Although the space occupied by the eng^neis not 
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greater tfaim 6 feet by 8, yet Mr Parkins oonndera that tiie appib- 
ratus (with the exception of the working, cylinder FP, and f«a- 
ton PQ)y is perfectly suffident for a SO-horse engine* When 
the engine performs full work, it consumes only tzeo bushels of 
coal in the day. 

On the appUcation f(f Mr Perkinis principle to Stean^En- 
gines of the old Construction. 

Great as the invention is which we have now described, yet 
we are disposed to think that the application of the princij^e 
to old steam-engines is not less important *. When we con- 
sider the enormous capital which is at present embodied in 
Great Britain in the substantial form of steam-engines, and 
the admirable elegance and skill with which these noble madiine^ 
impel and regulate the vast population of wheels and pinions 
over which they reign, we feel as if some vast innovation wei^ 
proposed upon our established usages, by the introduction of 
Mr Perkinses engine. The very idea that these potentates of 
the mechanical world should be displaced from their thrones ; 
that their strongholds should be dismantled ; their palaces de- 
molished, and their whole affairs placed under a more economi- 
cal management, is somewhat startling to those who dread change, 
and admire institutions that both work and wear well. Mr Per- 
kins, however, has saved them from such a degradation. He 
has allowed them to retain all their honours and privileges, and 
proposes only to invigorate them with fresh influence and power. 

In this new system, the old engines^ with their boilers^ are r^ 
UAned unaltered. The furnaces alone are removed. Mr Per- 
kins constructs a generator consisting of three horizontal tub^ 
of gun-metal, connected together, filled with water, and su]^ 
plied with water from a forcmg-pump, as in his own engine. 
Tins generator is exposed to heat in an analogous manner, so 
that, by means of a loaded valve, which opens and shuts, the 
red hot fluid may be constrained till forced out of the getierotor 
into the water in the boilers of Bolton and Watt. "^ By this 
ineans, as much low pressure steam of four pounds on the square 

- ^^Thi* iiiv«iilian appears to have been AiUy establuhed by direct experimentt 
^^regg tlie iu»eaguiei with all its great, promise, is still only undergokig trial. ^ 

VOL. IX. WO. 17. 1823. ^ n at 
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iochfBay be generated, by/ <})b# bushel «f coaI^. gp ^Mijujd I^ pro^ 
'duced in the old engine by nine bushels. Thi^ ly^p^tjipiportaDt 
vs&clij wftft obtained by actual experiment. 

Since the^ great improvements have been effected, Mr Pe]^- 

kins has made a discovery that seems, in its practical importance, 

to surpass them all. He now entirely dispenses with the use 

of the condenser^ and works the engine against the atmosphere 

alone ;: and by methods with which we are not acquainted, and 

which indeed it would not be prudent for him to di^lose at 

present, he is enabled to arrest the heat after it has performed 

Us w^^im^icaljhmctiofnsy and actttaUy pump it back to the gene- 

rat^f to unite with afresh portion of water ^ and renew its use- 

fid^ Iqfyy^s* In an operation like this^ a considerable portion 

of the heaj^ must still be lost, but the wonder is that any should 

b^ sayed; and we venture to say, that the most sanguine spe- 

' culator on the omnipot^ice of the steam-engine, never dared 

.QV^9 to imagine the possibility of such an invention. 

W<? fU!^ well aware,, that, in announcing this discovery, we are 

^j^posing ourselves to the criticisms of those whose belief is na- 

t^ir^ly limited by their own experience ;. but it is satisfactory to 

know^ that Captain Basil Hall, (whose account of Mr Perkins's 

discoveries and inventions,, as delivered before the Royal Sodety 

^i^f Edinburgh, gave such universal satisfaction^) has been en- 

^^^n^ted with Mr Perkinses discovery, and that he speaks confi- 

.^tePtly of the soundness of its principles,, as well as the practi- 

^l^l^y of its application *. 

. We cannot quit this subject^ without congratulating the 
;.^cliiMat]?y on. the brilliant prospeicts with which these inventions 
prpmtse.to invest all our national concerns^ At any period of 
i^ history of Briti^ industry,, they must have excited the 
biggest expectations; but, originating as they have done, 
whon our commerce^ our manufactures^ and our agriculture, 
;t)ie three stars^^of. pva naliional prpff^ty^ have just passed the 

f^'- r" ^* " "?■ . ' ;' ' '; ' '' ''■' " ■'II .". ■ _ * I. ■-i-.- K II I ■ I ii» II I ^ 

* Aft«lr. tlie.U)U) Jlttoe, Mr Perkins, whoa^ address is Perkins and Company, 
41. Water Lane, Fleet Street, is ready to take orders for his New Engines, and 
lus ai^piiaiiatus for pfodttcHig tow pressan steam for woridi^ the erdinaiy s w gi ns a 
*the tnioe, we Relieve, of the new engine, Is only half that of Bolton and Watt*s, 
with one^KftM of ttic savings of fUel for a pci^od of yeais^ which «e have oAt Iwnpd 
«»«rtea. .^ . I / 
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lowest poiht of thfeir orbit, and quitted, we trust for lon^ the 
scene of their disturbing forces, we cannot but hail tl>em with 
the liveliest enthusiasm, and regard th«m as contributkif^.to en* 
sure the preeminence of our industry, to augment the wealth 
and resources of the nation, and, by giving employment to idle 
hands, and direction to idle minds,, to secure the integrity and 
the permanence of our national institutions *. 



Abt. XX.— J6*^art of Experiments on the Fusion of Plum-- 
bago^ Anthracite f and the Diamond f. By Professor Silli- 

MAN. 

JlIaving succeeded in fusing and volatilising charcoal by 
Dr Harems Galvanic Deflagrator^ Professor Silliman applied the 
same powerful instrument to plumbago, and subjected anthracite,, 
and the diamond, to the action of the oxy-*hydrogen blowpipe* 

" From a piece," says he, " of very ftie plumbago, from Carolina, I 
sawed small parallelopipeds, about one-eighth of an inch in diameter, 
and from three-fourths of an inch to one inch and a quarter in length : 
these were sharpened at one end, and one of them was employed id 
point one pole of the deflagrator, while the other was termmated by 
prepared charcoal. The best were obtained when the plumbago was 
connected with the copper, and prepared charcoal with the zinc pole. 
The spark was vivid, and globules of melted plumbago could be 
discerned, even in tiie midst of the ignition, Jorming and Jormed' 
upon the edges of the focus of heat. In this region also, there was^ 
a briffht scintillation, evidently owing to combustion, which went 
on where air had free access, but was prevented by the vapour of 
carbon, which occupied the highly luminous region of the focus; 
between the poles, and of the direct route between them. Just on 
and beyond the confines of die ignited portion of the plumbago, 
there was formed a belt of a reddish-brown colour, a quarter of an 

* It ia da^ to the truth and candour of pfailoaophical history, to mention, that 
Mr PerUoa la not our eonntiyiiian ; but the age of jealoosf againit America hat 
happflj gone past, and wa hatt, with rincne pieature, any ducitmstaiiet wfakfa con* 
tdbutea to the aoientiac nnown of our gnat deMandantf, and companloni in ft«c^ 
dom and inteUigcnce, 

f PMfeMor aaUmiD has been so good aa to forward to ui an aficount of these 
vei^ curioiu and highly important experiments, so as to reach us before ihe.amva^ 
«f the Number (Vol. VI.. No. 2.) of the valuable Journal hi which they willap. 
pear. We would have published the i\ill account of this inquiry, but Ihe printing 
<'f this Nufflbeir was too fhr advanced to admit of thia. We trust that tht foUow. 
iBffiteiractwiUeoiivayaooiiiplcltideaofthhrasults. . l^ x,. 
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inch or more in diameter^ which appeared to be owing to the irpo^ 
remaining from the combustion of the carbon of that part of the 
piece^ and which^ being now oxidized to a maximum^ assumed the 
nsoal colour of the peroxide g£ that metal. 

^' In various trials, the globules were formed very abandantlj on 
the edge of the focus, and, in several instances, were studded arounfl 
so thickly, as to resemble a string of beads, of which the largest 
were of tne size of the smallest shot ; others were merely visible to 
the naked eye, and others still were microscopic. No globule ever 
appeared on the point of the plumbago which had been in the focus 
of heat, but this point presented a hemispherical excavation, tmd the 
plumbago there had the appearance of black scoris or volcanic cin- 
ders. These were the general appearances at the copper pole occu«t 
pied by the plumbago. 

" On the zinc pole, occupied by the prepared charcoal, there 
were very peculiar results. This pole was, in every instance, elon- 
gated towards the copper pole, and the black matter accumulated 
there presented every appearance of fusion, not into globules, but 
into a fibrous and striated fonn, like the half-flowing slag fooxid on 
the upper currents of. lava. It was evidentlv transferred, in the state 
of vapour, from the plumbago of the other pole, and had been 
formed by the carbon taken from the hemispherical cavity. It was 
90 different from the melted charcoal, described in my former com- 
munications, that its origin from the nlumbago could admit of no 
reasonable doubt I am now to state other appearances, which have 
excited in my mind a very deep interest On the end of the pre- 
pared charcoal, and occupying frequently an area of a quarter of an 
mch or more in diameter, were found numerous globules of perfect- 
ly melted matter, entirely spherical in their form, having a high 
vitreous lustre, and a great degree of beauty. Some of tnem, and 
generally they were those most remote from the focus^ were of a 
jet black, like the most perfect obsidian ; others were brown, yellow, 
and topaz coloured; others still were greyish- white, like pearl- 
atones, with the translucence and lustre of porcelain : and others still 
limpid like Jlint'glass, or, in some cases, like hyalite or vredous opal, 
but without the iridescence of the latter. Few of the globules upon 
the zinc pole were perfectly black, while very few of those on the 
copper pole were otherwise. In one instance, when I uied some of 
the very pure English plumbago (believed to be from Borrowdale), 
white and transparent globules were formed on the copper side.^ 

^' f detached some of the globules, and partly bedding them ih a 
bmidle of wood, tried their luirdness and firmness ; they bore strong 
pressure without broking, and easily scratched, not only flint-glass, 
but window-glass, and even the hard green variety, which;f<Hnaia the 
aquafortis bottles." 

Having refitted the deflagrdtor with new zinc i3oil«^ flora^to 

make it act with great energy, Professor 'Sifliihah obtained the' 

following results, by using plumbago upon both pqles. , TPhe 

parallelopipeds were one-fifth of an inch in diameter^ and about. 

1 or 2 inches long ; and^ when brought into contact, they tranfr-. 
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the^fluid with a splendour even more intense than when, 
was used. 

^ tSsEk examining the pieces, I found them beautifully studded with 
m wperottt B globules of melted plumbago. They extended fimm withm 
a ^parter of an inch of the pointy to the distance of one-fourth or one- 
third of an indi all around. They were larger than before^ and per- 
feetlj viable to the naked eye : They exhibited all the colours before 
described^ A-om perf^t black to pure white, including brown> am- 
ber^ and topaz colours: Among the white globules^ s(»ne were per- 
fectly Hmpid^ and could not he distingmshed by the eye from portions of 
uutmofid/* . 

^ Wh3e again repeating the experiments^ Professor Silliman 
obtained still finer results. 

" The spheres of melted plumbago were in some instanced sb 
thickly, arranged as to resemble shot lying side by side ; in one case 
they completely covered the plumbago, in the part contiguous to. the 
point on the zmc side^ and fvere, without except^, white, Uke minute, 
delicate concretions of mammillary chalcedony. Among a great num- 
ber there was not one of a dark colour, except that, when detached 
by the knife^ they exhibited slight shades of broW^ at the jP^&ce 
where they were united with the general mass of plumbago. They 
appeared to me to be formed by the condensation of a white vapour, 
whtch^ in all the experiments where an active power was employed, 
1 had observed to be exhaled between the poles, and partly to pass 
from the copper to the zinc pole, and partly to rise verticidly in an 
abundant fume like that of the oxide proceeding from the combus- 
tton of various metals. It seems possible that it is white volatilized 
carbon, ^ving origin, by its condensation, in a state of greater or less 
puri^, to the grey, white, and perhaps to tiie limpid globules *. 

'^ 1 have already stated, that the white fume mentioned above, ap- 
pears when points of diarcoal are used. I have found that tiiis mat- 
ter collects in considerable quantities a little out of the focus of heat 
around the zinc pole, and occasionally exhibits the appearance of a 
frit of white enamel, or looks a littie like pumice stone, oply it has 
the whiteness of porcelain, graduating, however, into light grey, and 
other shades, as it recedes from the intense heat. In a few instances, 
I obtained upon the charcoal, , when this substance terminated both 
poles, distinct, limpid spheres, and at other times they adhered to the 
frit like beads on a string. Had we not been encouraged by the re- 
markable facts already stated, it would appear very extravagant to 
ask whether this white frit and these limpid spheres could arise from 
' carbon, volatilized in a wirite state even from charcoal itself, and con- 
densed in a form analogocis td>the diamond. The rigorous and ob- 
yious experiments necessary to determine this questional it is not now 
practicable for'me to make ; and I must, in the mean time, admit die 

* Upon exposing these globules to the solar fbcus, in a small jar €]i pare ozy- 
gen. Professor Silliman found, that they gare out part of their substance, viz. car« 
.honic acid, to the oxygen. 
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jnmbilkjf that alkaline and earUijr imiNiritie». aiay. hurve oontrilMed 
to the result." 

. The next experiments of Professor SiUiman were made upon 
anthracite and the diamond, by means of the Qxy«byd|x^ai 
blowpipe of Dr Hare. 

^' My first trials were made> by placing smail dkmonds in a cavity 
m chan?oal, but the support was^ an every instanoa^rso rapidly ecm* 
«iunef^ tha( the diaoKKlcM weee speedily displaced 1^ the current of 
gas. I next made a chink in a piece o^ solid quicklime, and crowd- 
ed the diamond into it : This proved a very good support, but-the 
effulgence of light was so dazzling, that although, through .green 
glasses, I could steadily inspect the focus, it was impossible to dis- 
tinguish the diamond; in the perfect solar brightness. This mode of 
conducting the experiment proved, however, perfectly manageable, 
and a large dish, placed beneath, secured the diamonds from being 
lost (an accident which I had more than once met with) when sud- 
denly displaced by the current of gas. As, however, the support 
^as not combustible, it remained permanent, except that it was melt- 
ed in the whole region of the flame, and covered with a perfect white 
enamel of vitreous lime. The experiments were frequently suspend- 
^, to examine the effect on the diamonds. They were found to be 
tapidly consumed, wasting so fast, that it was necessary, in order to 
examine thetn, to remove them from the heat at very short intervals. 
They exhibited, however, marks of incipient fusion. My experiments 
were performed upon small wrought diamonds^ on which there were 
numerous polished facets, presenting extremely sharp and well-de- 
fined solid edges and angles. These edges and angles were alw;ays 
rounded and generally obliterated. The whole surface of the dia- 
mond lost its continuity, and its lustre was much impaired ; it exln- 
bi ted innumerable very minute indentations, and intermediate and 
corresponding salient points ; the whole presenting the appearance 
of having been fcuperficially soflened, and indented by the current of 
gas, or perhaps of having had its surface unequally removed, by the 
combustion. In various places, near the edges, the diamond was 
consumed, with deep indentations. These results seem to indicate 
.that, were the diamond a good conductor, it would be melted by the 
vdeflagrator ; and, were it incombustible, a globule would be obtained 
%y the compound blowpipe." 

Professor SiUiman next subjected the Anthracite of Wilbes- 
barre, Pennsylvania, to similar trials. 

"- U was CfflMsumed," says he, *' with almost as much rapidity a^ the 
diamond; butexhibited, during the action of the heat, an evident ap- 
pearance of being superficially softened. I oould alsQ distinctly see* 
Jatbe mi^^tof tins intense glare of light, very minute globules fejrm- 

ing upon, the gnrfawp. THpsPj whpn PvaminpH hy anriflgTiifier^ proved 

tobe perfectly white and limpid, and the whole surface of we. an- 
thracite exhibitedj likeihe diamonil," gnly with more distinctness, ca- 
vities and projections united by flowing lines, and covered with a 
» black varnish, exactly like some of the volcanic slags and semi- vitri- 
fications." 
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^ The antfaradte of Rhode-Moid it thought to be very pure, Dr 
VflXSam MeMle estinurtes its prr^ordoa of oarboti tt 9* per «eii^ 
Xhis anthncite I have just suooeeded hi nieltinff by the compound 
blowpipe. It gives large brilliant black globules, not attractible 
by the mafnet, but in other respects not to be distinguished from 
the duk i^bulea of melted phmibago." 

*' V next subjected a pavaUelopiped of plumfai^p to die compound 
flame. * It was consumed with considerable rapidity, but oresented, 
at the same time, numerous globules of melted matter, clearly dis« 
tinguishabie by the naked eye ; and when the piec^ was. afterwards 
exflorined^ wiUi a good glass, it was found richly adorned with 
numerous perfectly while and transparent spheres, connected also 
by white lines of the same matter, covering the greater part of the 
surfiiee, for the space of half an inch at and round the point, and 
presenting a beautiful contrast with the plumbago beneath, like 
that of a white enamel i^n a black ground." 

'* In subisequent trials, upon pieces from variiMis localities, foreign 
and domestic (confined however to very pore specimens), I obtain- 
ed still more decided results ; the white transparent globules be- 
came very numerous and as large as small shot : they scratched 
window glass — ^were tasteless*— harsh when crushed between , the 
teeth, and they were not magnetic. They very much resembled 
melted silex, and might be supposed to be derived from impilritles 
in the plumbago, haanot their appearance been uniform in the di& 
ferent varieties of that substance, whose analysis has nev^er, I be^ 
lieve, presented any combined Bilex ; and neither good magnifien^ nor 
fricti6n of the powder betilireen the fingers, could discover the sligHl^ 
est trace of any foreign substance in wese specimens. Add tothi^ 
in di^roit experimi^nts, I obtained very numerous perfect^ black 
globules, on the same pieces which afforded the white ones. In 
OkfiC instance they covered an inch in length, all around ; many of 
them were as large as common shot : anid they bad -all the lustre 
and brilliancy of the most perfect black enamel Among them 
were observed, here and there, globules of the l^hter coloured va- 
rieties. In one instance the entire end of the parallelopiped of 
plumbago was occupied by a single black globule. The dark enea 
were uniformly attracted by the magnet, and I think were rathSer 
more sensible to it than the plumbago which had been jgnked^ but 
not melted." 

Professor Silliman^ in a subsequent tria^ found, that Kil- 
kenny coal gave only white and transparent globules; an eSbet 
not likely to be prodiJCed by impurities, as this anthracfte fs^said 
to contain 9t per cent, of carbon, tn another experiinent. 
Professor Sillimaa i^ehed a piece of plumbago iiito two /or 
three large limpid globules, and nothing remained of ihff original 
appearance qfthe plumbago, btii a small number afblaik ^nfs. 
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Abt. XXI,— C^i^io^ Phenomena^ fnmJuljf I. to October \. 
; 182S, calculated for the Meridian of Edinburgfi, Meam 
r Time. By Mr Geobge Inkes, Aberdeen. 



The times are inwrted accordipig to tli« Civil i«efcQiiiiig» the.day ] 

at midnight— The Coi^nctions of the Moon with the Stars are given in 
Jl^ i^Meiimofh instead of XoNfftiHfe as fonderly, ' 
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* The Elements of this Eclipse are given at great length in Vol. VUI. p. 174. 
of this Journal., • See VoL VIII. p. 177. 
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Art. XXII.— Proceedings ofiU Rcffoi SockUf t^HdiiAurgki 
(Continue from Vol. VIII. p. 886.) / 

March Yl. — xxT this Meeting, a paper was read by James 

Smith, £8q. of JcNrdanhill, giving an account of an undescribed 

^^trified Fort, in the Burnt Isles of the Kyles of Bute. 

. At this meeting a paper by Dr Brewster wa& read, ccotaining 

Additumal Observations estoMisMng the eanstence of two New. 

Fluids^ possessing remarkdljle Physical properties^ in the Cean^ 

ties of Topaz J and other minerals. An abstract of this paper 

is pablished in the present Number, p. 94. * / 

A ik>tice by Sir Greorge S. Mackenzie, Bart, was read to the 

Society, respecting the Vertebra of a Whale, found in a bed. of 

dark-bluish clay, near Dingwall, three miles from high-water 

mark. The height above the sea where this vertebra was fmnid 

was 12 feet. The date of its deposition must have been viery 

remote, as the great mass of gravel, which the rivers of the coun* 

try cut through, is a deposition subsequent to the day which it 

covers, and in many places peat-mosses have been formed above 

the gravel. Sir George Mackenzie presented the vertebra to 

the Society'*s Museum. "! 

Jprit 7. — A paper, entitled, Botanical Sketches of {he Clei^ 

Hittsy by George Walker Amott, Esq. was read. 

On the same evening, Dr Hibbert read a paper On the Vol- 
canic Origin of the appearances of Vitrification on Finhaven 
HiU in Angusshire. 

April 21. — A paper by Dr Brewster was read, On ike Pro^ 
perties of the two 'New Fluids Jband in MineralSj when taken 
out of the cavities ; and on tfie existence of an insnkUed group 
of Crystals of Calcareous-spar in an Aqueous Camty in 
Quartz. 

Specimens of the Fossil Bones found in the Hyaena Cave of 
Sjrkdale, in Yorkshire, were presented to the Society by James 
Skene, Esq. 

At the same Meeting, a notice respecting the White Copper 
of China, in a letter from John Barker, Esq. to Gilbert Laing 
Meason, Esq. was read. A specimen of the metal was present- 
ed by Mr Meason to the Society, for the purpose of analysis. - 

> Digitized by LjOOQ IC 



186 Proceedings of the Royal Sociehf of Edinburgh. 

Captain J. D. Boswall, R. N. read a notice respecting the 
fMMbiltty of removing one of the Alexandrian Ob^sks to Elng- 
land, which had been presented to Geo. IV. by Ali Pacha. 
Captain Boswall presented to the Society two Lithc^raphic 
BtewingB of both the Obelisks, the original plans and mea- 
aoretnenti of whidi were taken when he had die cdmmand of one 
ef his Migesty's ships in the Mediterranean, in 1621. 

May ff>— At this Meeting the foUowing gentlemen were elect- 
ed Ordinary Members of the Society. 

Capt. Thomas David Stewart, of tba Hon. Andiew Fyfe, M. D. 

East India Company's Service. Robert Bell, Esq. Advocate. 

The Rev. Dr Lee read a condDuation of ObservaHom onthe 
lAfe and Character of Sir George Mo/ckenxie ofRoeehaugh. 

Sir William Hamilton, B^. read a paper On tiu original 
Identity of tJu First and Second Jorists in thejomuxtion of 
the Greek Verb. 

May 19'-~-A paper by Dr Yule was read, On certain Organic 
Remains^ apparently Tropical ; and on two varieties qfMaize^ 
whddi have ripened their Seeds in Mid-Lothian last summer, in 
ihebpenmr, 

J%me 2. — The following gendemen were elected Ordinary 

Members of the Society. 

' • Capt. Norwich Duff; R. N. Liscombe John Curtin, Esq. 

Warren Hastings Anderson, Esq. Alexander Thomson, Esq. 

At this Meeting Captain Basil Hall gave an account, illusUu- 
ted by Drawings, of Mr Perkinses recent Discoveries and Inven- 
tions respecting the Steam-Engine. 

Jtune 17. — A paper was read. On the Comparative Anatomy 
of the Huma/n Eye, by Robert Knox, M. D. 

At the satne Meeting was read an Account of some £lectn)- 
MagneUc Experiments made in the University of Utrecht. By 
Dr Van Beek, Major-General Baron Van Zuylen, Van Nyevelt, 
and Professor MoU. See this Number, p» 167. 

Sir William Hamilton concluded his Observations on the 
First and Second Jorists of the Greek Verb. 
. A Description of Hopeite, a new Mineral, from Aix-la^Cha^ 
pell, by Dr Brewster, was also read. 

The Society adjourned its Meetings till Monday, the 3d of 
November. 
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A%T. X.Xlll,-^Procee4i'nss<fthe Wernerian Nodural Hidofnf 
-Soci^^^.— (Continued irom VoU VIII. p. 888.) 

Feb. 8. 1823. — XJjl Macdonald read a Short Account of 
ihe Geognosy of part of the Point of Cantyre. The Secretary 
read Dr TrailPs Account of the Guannco of South America^ 
and his Description of the Larus Scoresbii ; and also a Trans- 
lation, by the Reverend Principal Baird, from the Chili Gazette, 
of a report by Senor Levasse, relative to Human Fossil Bemains, 
discovered in South America. Professcn: Jameson communi* 
cated a short paper, by Mr Mathew Miller, On the Increasitig 
Temperature of the Earth as we descend in Mines. 

Feb. 22. — The Secretary read a paper by James Wilson, fesq. 
On the different Opinions entertained regarding the Sp^Ajlc 
Distinction or the Identity of the RingtaU and Golden Eagles; 
likewise a notice from Mr Selby, concerning some rare filrds 
which had occurred on the Coast of Northumberland, during 
the great storm, in the beginning of February of this year. Pro- 
fessor Jameson then read to the Society, a paper entitled Spe-, 
adations on the Modes of Formation of Opal^ Hormtone ami 
Diamond, (printed in the present Number of our Joyrnal^ 
p. 163,— 167.) 

Mar. 8 — The Secretary read an account of a new Species of 
Pigeon from New Holland, by Sir William Jardine, Bart., illus- 
trated by a drawing ; likewise Remarks on the Serttdaria CtcS" 
cuta qfEUiSj by Dr Fleming ; and a Notice by Mr L. Edmond- 
ston, in regard to the Ivory Gull and Iceland Gull. Professor 
Jameson communicated to the Society a Register of the Ther- 
mometer. Adieus Sympiesometery arid Leslie's Hygrometer, kepi 
at Qorfu, by Mathew Miller, Esq. of the S6th Regiment, with 
Remarks ; likewise a letter from Mr William Jameson, dated 
Lima, descriptive of his Voyage round Cape Horn, and a 
Chart of tlie Cpurse, laid down in the mode recommended by 
Captain Basil Hall. 

Mar. 20.— Dr Yule read his Observations on the presumed 
Analogy of certain Organs of the Embryo, in the several dis- 
tinct Races of Vascular Plants. The Secretary read a paper 
hy James Wilson, Esq. On the Genus Mergus, Professor 
Jameson read Extracts of a Letter from IJr Oudney, leader of 
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the African Expedition, dated Mourzuk, 17th September 18tt; 
likewise the first part of Mr Macgillivra7''s Remarks on this 
Specific Characters of Birds. * 

. Jpril 6.— rThe Secretary read an Extract from a Letter rela- 
tire to the appearance of Pompeii, written by Lieutenant Boyd. 
R. N., and communicated by Mr Amott ;' also a Description 
qf a reversed Species of FttstiSy by Dr Fleming.' Mr Gre- 
ville then read Observations on the Formation of Lead-Spars^ 
communicated by Mr Brsdd of Leadhills. And Mr Deuchar 
exhibited and explained some curious Experiments on Crystalli- 
zation. 

April 19.— The Secretary read a paper' by Dr Knox On 
the Anatomy of ths Beaver \ and Observations by Mr Don, 
on a new . Natural Family of Plants, to be called Cobeacea. 
t)r Knox ^hen read an Ingpihy into the Original and Char- 
acteristic Differences of the Native Ra>ces inhabiting the extra- 
tropical part of Southern Africa, Professor Jameson gave an 
account of a communication from Dr Boue, dated Vienna, in 
which he controverts the late Observations of Professor Buck- 
land of Oxford, in regard to the Secondary Fontnations of the 
Alps of Switzerland, and also detailed hb Observations on the 
JE^yrenees, and ScHith of Germany. 

April 86.— Mr Arnott read a paper, by Mr L. Edmondston, On 
the BtacJc-biUed Avk and Lesser GmUemot^ and Professor Jame- 
son described the specimens exhibited. Dr Knox read a paper 
On some Peculiarities of the Structure of the New Holland Co- 
sowary. A memoir on the Bignoniacece, by Mr Don, was read ; 
and likewise the first part of Mr Ellis^s Account of Dr Rfis- 
cant's Observations on tJie Natural History and Sttucture of the 
Aqucttic Salamander. Before the close of thie Meeting, Pro- 
fesses* Jameson gave an account of a series of Models, exhibited 
at the Meeting, representing the difierent Indian Castes in Ben- 
gal ; also of some Cmerary Urns, lately dug up at D^an Bank, 
near Stockbridge. Some remarkable JtTvanese Duties, and a 
complete set of Musical Instruments from Nepaul, wereKkewiie 
exhibited. 
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X H£ Society for the promodon of the mechanical and useful 
arts in Scotlapd, was first announced in this Journal in Decena- 
ber 1819, as on the eve of being instituted, ** for rewarding 
inventions of public utility, and for disseminating userul know- 
ledge among the industrious classes of society *.^ 

This institution has for some time been regularly organised, 
and already consists of more than 200 members. At a general 
meeting of the Society, held on the 18th November 1822, Sir 
William Arbuthnot, .Bart. Lord Provost, in the chair, the fol- 
lowing Committees were appointed for carrying on the buanesa 
of the Society. * 

Committee on Accounts. 
Sir William Arbuthnot, Bait. Gilbert Innes, Eiq. 

Heray JaxcBne, Esq. Gcoige Forbes, Saq. Txf ainirer, c« qpcM. 

Thomas Allan, Esq. 

Commktfe on Lam§ and Repdatiom* - . . 

Reverend Dr Macknigfat. Jaipes Skene, Esq. . ^ . ^ 

Reverend Dr Bnuiton» • < > 

Committee on the Chemical Arte. 
Dr Hope. Dr Pyffe. ' .1 

Alexander Irving, Esq Thomas SivrigM^'^fisq* U - ^ 

Committee on tAe Meckonicai Art/, 
Professor Wallace. Mr Whitelaw^ 

James Jardine, Esq. Dr Brewster, Director. "l 

Robert Stevenson^ Es^. John Robison, Esq. \ g^-j^^aries f ** Hffi^ ' 
Andrew Waddell, Esq. T. G. Wrigh^ Esq. I J 

Mr James Milne.. - « , 

At this meeting the fdlowing gentlemen, not resident lA Soaf- 

land, were elected honorary raembersL of the Soicipty. ^ • ;' 

Jarnes Wfltt, Esq. Soho. Major Colby, P; R. & 

Peter E wart, Esq. Manchester. Edward Troughton, Esq. P. B. 8. 

John Rennie, Esq. F. R. S. John Barton, Esq. London. • ' 

J. P. W:*Hersehel, Esq. P. R. S. M. Rekhenbach, Munich. ' 

' Charles 9abbflge, Esq. P. R. 8. M. FrauenhoiBsr, Munieli. ') 

. . ^^I^y. Dr BpnkUj9 P^Min* P. R. 5- Profesjpor Christiaa, Parish . ^ ) 

Arthur Aikin, Esq. S. S. A. London. M. Le Chevalier Dupin, Paris, P. R. & B« 
Davies Gilbert, Esq. M. P. P. R. S. ' M. Bettancourt, Petersburg. '-^ 
-^ — Murdoch, Esq. Soho. M. gk^umoefaer* Qopeph^geii, P. ]B«.^ B* 

* John Parey jun. Esq. C« B. M. Beraelius, Sto^iholm» JP*. R. & B. 

Jacob Perkins, Esq. London. M. Emian% Berlin. . . ^ 



See VoLILp. 193. . , ^. 
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9!7th Dec. lSl5tSt.-^Mechanical Arts.— At this meeting the foU 
lowk^ eommunieataoiis were made to the Committto. 

1. A new method of raising the hulls of sunken vessels ; 1^ 

Mr David Masterton, Glasgow. 
iL A model of a new method of applying the power of st^m 

. to impel boats ; by Mr R. Whytock, Edinburgh. 
S. A model of a new construction of wheels for carriages, called 

a Moveable Hallway ; by Mr Heriot, Duddingston. 
4I|. A new instrument called an Eidograph, for copying, re- 
ducing, and enlarging drawings ; by Professor Wallace. 

5. A method of forming epicycloidal teeth on watch and clock 

wheels ; by Mr Lecount, R. N. 

6. A method of softening and dispersing the light of ground glass- 

shades for lamps, so as to prevent any injury to the eyes 
of those who use them ; by Dr Brewster, Edinburgh. 

7. A method of constructing large lenses for lighthouses or foi 

burning glasses ; by Dr Brewster. 

8. An improved percussion lock ; by Mr Forrest, Jedburgh. 

9. A model of a new method of propelling boats ; by Dr Ran- 

ken of the Honourable East India Company ^s Service. 

10. An improved Saccharometer ; by Mr Peter Hill^ optician, 

Edinburgh. 

11. An Apograph, for copying, reducing, and enlarging draw- 
ings ; by Mr Andrew Smith of Mauchline, Ayrshire. 

IS. A new universal standard wire-guage ; by John Robison, 
Esq, 

These different inventions were examined and repotted upon 
by liie two Committees, at meetings held on the dlst December 
18S8, on the 7th and on the 14th January 18S8. 

nth March.'^At a general meeting of the Society held this 
day, Alexander Irving^ Esq. in the chair, the Secretary read a 
report on the state and prospects of the Sodety. Various mo- 
dels of us^ul inveotion&'were laid before this meeting, besides 
those which wereofa^gularly submitted to the Sodety. The fol- 
lolving wet'e among the most important. 

I. A stemsaiaiid sailing veesd of an improved construction ; by 

Andrew Waddcrl, E'aq: Hermitage HiH, Ldth. 
g. St<^in.boat paddles ; by Mr John Milne, teacher of archi- 
tectural drawing. 
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8. A new Press for goods; bj Mr Jdm Ruthven, Edinburgh. 

4. An elevating screw quoin, for pointing heavy guns ; in- 
vented by Andrew Waddel, Esq. 

6. Model of a Chinese mangle ; communicated by Andrew 
Waddel, Esq. 

6. A Chinese boat for shrimp-catching ; communicated by An- 

drew Waddel, Esq. 

7. A new mode of striking house-bells without wires or cranks ; 

proposed by the late Professor Robison, and executed by 
Mr James Milne. 

8. An apparatus for raising a block and tackle to be fastened to 

the window of a house on fire ; invented by Mr A. Melrose. 

9. Two new Achromatic telescopes, constructed by M. Frauen- 

hoffer of Munich. 
\ith April. — At a meeting of the Council held this day, a 
list of premiums was prepared for the year 1828-24* This list, 
containing twenty-two subjects, has been extensively circulated, 
and will be found at the end of thb Journal. The following 
are a few of the geoearal subjects for premiums. 

In Hie Mechanical Department 

1. For the most important discovery in mechanics, during the 

season 1823-1824—7%^ Keith gold medal. 

2. For the best set of experiments on any branch of practical 

mechanics — The Keith silver medal. 
8. For the best set of experiments on the apparatus icalled 
^^ Barker'^s Mill,^ the tube of the model not to be less than 
4 feet high and 4 inches diameter — An honorary medal. 

4. For the most important communication of useful invention!} 

or practices from foreign countries, not yet known or adopt- ' 
ed in Britmn— Jn honorary medal. 

5. For the most important mechanical invention, applicable to 

agriculture or manufactures— ^n honorary medal. 

6. For the most economical mode of forming diagrams to illua^ 

trate books of science, to be printed alcHig with the text 
(»: separately — An honorary medal* ' ^' 

7. For any important improvement in the Construction of ba- 

lance, or of pendulum time-keepers, hyarti&t^ residing v» 
HcoUand^'An honorary medal. 
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In the Chemkai Department. 

8. For the most important discovery in the chemical arts, du- 

ring the Wson 1823-24— -4n honorary medal. 

9. For the iiest set of experiments on the treatment of foragn 

wines, with a riew to produce early maturity and improved 
quality — An honorary medal. 

In the General Department 

10. For the best and cheapest apparatus for producing oil gas 

on a scale sufficiently small fot* common dwelling-houses ; 
the account to specify the average quantity of gas pi^ 
duced from a gallon of oil of a certain price— u<^n honorary 
medal, 

11. For the best specimen of lithographic printing produced by 

printers resident in Scotland — A gold medal of £SOf or 
amedal of £10 and £iO in money. 

12. For the second best ditto— -4 medal of £5, and £1 in tnoney. 
13« For the third ditto — J medal qf£&9 and £5 in money. 

The papers of competitors (accompiuiied with sealed letter^ 
containing their names and addresses) to be left with the Secre- 
tary before the end of March 1824. 

A general exhibition of new and useful inventions will be 
made annually at the general meeting in May, when the prizes 
Mrill be distributed. 

As the effects of this national institution must depend^ to a 
certain extent, on the amount of the funds which shall be placed 
at its disposal, we trust that the members of the Society will use 
their best exertions to promote its objects. 

The prosp<jctus of this Institution was laid before the Asiatic 
Society of Calcutta, on the 14th November 1822, by that eminent 
aiftdpatriotip individual Major^General Hardwicke, who drew up 
an address recommending it to the patriotism of our countrynieii 
in the Bast ; and we have the satisfaction of stating, that theipt 
lowing distinguished individuals stand at Ihe head of the list 'of 
members in Bengal. 

Tlie Maiquis of Hastings. The Honourable W. B.' Ba^rley.. , 

. The Marchioness of Hastings. Mijor.General Hardwicke* ' " 

^ Theffon<mnbli^J.'Adam.- • - James Calder, Bsq. ': • 
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Art. XXV.— scientific INTELLIGENCE. 
I. NATURAL PHUX>60PfiT« 

ASTRONOHy. 

1. Cornet of Efwhere-diacotfered in New South fVdtes.^-Otkihe 
Sd of Jiine 1822, Mr Rumker rediscovered in Gemini the pe- 
riodical comet of Encke, which has excited so m^lch notice, and 
from which it appears, that the revolution of this cornet in 1204 
days is put beyond a-doubt This comet was observed in 1786, 
1795, 1801, 1805, and 1818 ; and by a comparison of &11 these 
observations, he calctilated two sets of eletnients, which repre- 
sented the observations within two minutes of a degree. In 
these elements, the revolution for 1819 was 1208,452 days, and 
1204,452, and half the greater axis 0.3472191 ^d 0.8474612. 
With these data, M. Encke computed ephemerides of the co- 
met for 1822. He announced that be had little hopes of its 
hemg seen in Europe in 1822, as before June it would be ex- 
tremely faint, and always near the horizon, land in the month, 
of June it would set at the same time with the sun. He added, 
however, ** that in south latitude 84% the cornet^ in the beginning 
fjf June, would be devaied 24"^ above the horizon cut sufmty and^ 
wotifdthenbeasbf^M.M aetarqfthejburihniagnikide Our 
i^eaders cannot fail to remark the singiilarity of the circumstance, 
that M. Rumker, who accompanied Sir Thomas Brisbane to 
New South Wales, should have discovered, this comet on the 24 
June 1822, at Paramatta, in 33'' 48' 45'' of South latitude.-p-r 
See Zach^s Correspond. Astron.y vol. viii. cah. 1., and Bibh (Tnir 
wr#dfc. Mars 1823, p. 173. ! 

2. Errors of the Lunar TaJfe* ^ow 1788 ft) 1821.— The 
following are the results of the comparison of the different Lu-: 
nar Tables with 4068 observations, as orderdff by the Board of 
Longitude: ' • 

yo(,. IX. NO. 17. JULY 1823. n 
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M^er and Mean Error. . Mean JSxror* 

MatoiCa Tahliu* Loi|g. LM. Lap&ice amd Bvrg. Long* Lat. 

From 1783-^1788, 30".4 14".4 / ± ^-3 ^''•^ 

JfflfoiiV TahU». * " "1—1.7 

From 1789— 1804^ 27''.S 13^.6 * Laplace and fiwrckkardt. 

Laplace and Mourn. laiT i±:^-^ *^-^ 



1805— 18W, . «0*.5 8".« 



1817, 



I + ai 



Laplace a^Bwrg, idlW " 

1813, . ±6^.5 8".3 18^8> " ^ + «^ 

18li, . ±5.1 7.7 rH.4.5 

1815, . ±48 6.3 ^*"» - 1+3.0 4.6 

l^VSr . -H5.6 6.5 r-f-44 5.7 

1317, 
liB18, 



l + 



Ji&S 6.7 '""• 1+3.4 

( — 0.5 fdr*^* *5 

||±6.4 6.T **"• • I -.3.0 



iH-6.1 7.0 

Se?^ Qugrterly Journal^ vol. x. p. 166. and vol. xv. p. 181. 

OPTICS. 

S. Pho^horescencf and Structure of the Char a xmlg&ris 
md Afopida.— While examining the distribution of the aggre- 
gated^ groups of the carbonate of lime which fon»s a great por- 
tion of these plants, and which are essential and integral part» 
of their constittitionj Dr Brewster found that the plants wer^ 
phosphorescent; when ld.id upon heated iron, so as to display thw 
entire outlines in the dark. He ascertained that each group or 
flmss of the calcareous matter consisted of minute aggregate 
particles; which possessed double refraction^ and had regular 
neutwd and depolarizing axes. They are held to the stem of 
tJie plant by a very fine transparent membrane. It is surprising 
that some of our most eminent botanists should have been so 
muph nuslf^ as to suppoi^ the calcareous matter to be an acct' 
deilti^ d/^p^^tf.from the water in which they vegetate. 

METSOROLOer. 

4. Remmkable HaUshower. — In August 1818, the Britirfi 
army occupied a range of mountain district, extending from Hon- 
cesvalles to St Sebastian. About this period, the forces under 
Mardbal Souk were anxious to get possession of the pass of 
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MajH) aituatid at the tc^ of the Pyrenees, and bne of the few 
ratdaon^the westefc-n ridge, by which cavalry oi^ artillery dan 'fen--' 
ter Spain. A ifiviskfla of British infantry T^rere ordered to take; 
possuKsion of the pass, and remain there till 9, o^clock;.; the d^yt 
was very warm, and the sky dear and cloudless. : About S o^clopk^ 
the sammits of the adjoihihg hills were enveloped in a daiid of 
pitchy darkness, leaving but an obscure light as it qidckly pas* 
sed over our heads, and producii^ a peculiar noise among the 
rock& A& the troops began to descend thiemountaitt, they wer<i. 
overtaken by a violent haiUshower, which lasted about twenty 
minutes, and created more alarm among its victims than the ap- 
proaching.contest. Contrary to my expectations, the storm was 
unaccompanied with either thunder or lightning, while the stones 
increased from the size of a bean to that of a hen-egg. These 
were transparent masses of ice, round in form, and having on 
their surface icicles about the length and thickness of the prong 
of a common silver fork. From this circumstance, I am indu- 
ced to believe, that the hail had been twice as large in the high- 
er regions of the atmosphere, and before they reached the sur- 
face of the earth, as the stones themselves, and tlie spiculsB or 
icicles on their surface, had all the appearance of being partially 
melted down by heat Fortunately the troops had their backs to 
the storm, else many of them must have lost their eyes, andbeen^ 
otherwise maimed, from the weight of the stones, and the- 
force with which they fell I have heard some of the men say, 
" their thin tin-kettles were dinged (or dimpled), by the shower ;" 
and I am inclined to believe so, from the circumstance of my 
being rendered la^ie for twenty-four hours, by one of them faJ- 
ling on my toe. The rattling of the§e stonies on the canteens 
and kettles of the men, and their gradually increasing in size 
for some time, rendered the scene truly alarming, even to those 
who had been in the daily habit of exposing their lives to the 
dangers <rf war. I am not aware of the extent of this shower,, 
nor have I been able to ascertain its injurious consequences,, 
from the French or Basque Journals ; but from the damage 
dwie to the orciiards and grain at the bottom of the l^yrenees, 
I should' suppose it to have occupied a range of three milesj pro- 
ceeding from Rottce&valles into the valley of Bastah. 

R. S; Stewart, Esqu J^^Z^j^^ 
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by Professor Moll, that the severe cold which we recorded in 
our last Number, (vol. viii. p. 896. &c.), as observed at the Doune 
in Invemess-shire, took place also in Holland ; but it was not so 
intense, owing to the greater elevation of the Doune above the sea. 
At Utrecht, the thermometer descended so low as — ^11% which 
was lower than had ever before been observed. We expect to 
be able to lay before our readers in next Number, a full account 
of this remarkable condition of the temperature in Holland. 

6. Variations in the Bulbs of Thermometers. — We are in- 
formed by an eminent correspondent Professor Moll, that there 
is considerable reason to doubt the facts observed by Flauguer- 
gues and Bellani, as given in our last Number, (vol. viii. p. 397.) 
Professor * Moll has examined several very old Thermometers, 
made by Prius, an apprentice of Fahrenheit, which are consider- 
ed the best of the old ones, and compared them with new ones 
of great accurracy made by Dollond and Newman ; but he could 
discover no material difference. 

7. Meteoric Stone of Epinal. — This meteorite, mentioned 
in our last Number, has been analysed by Vauquelin. It was- 
covered with a fused black coating. Within this it had a grey 
colour, and exhibited many metallic points. When ground, a 
great number of particles of metallic iron were separated. A. 
quantity of 4 grammes or 61.8 grains gave. 



SiUca, 


1,40 


Oxide of Iron, 


2.51 


Sulphur, 


0.09 


Oxide of Chrome, 


.0.01 


Oxide of Nickel, 


0,02 


Magnesia, - 


0.17 


hioae and Potash, 


0.50 




470 




Ann, Chim. xxi. 326. 


ELECTKICITY. 





8. Animal Electricitt/.'^Mr Glover has published the fol- 
lowing method of ^receivbg the electrical shock from a bat 
Place the left hand under the throat, with the middle finger, 
and the thumb slightly pressing the bones of the animals shoulder^ 
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then gently passing the right hand along the back, senable electn- 
«al shocks will be felt in the left-hand. — PhU. Mag. (vol. x. p. 46). 

MECHANICS. 

9. Mr Babbage^s Calculating Engine.--li gives us great 
pleasure to be able to state, that there is every probability of Mr 
Babbage being enabled, by pecuniary aid from Parliament, to 
construct his machinery for calculating and printing mathemati- 
cal tables. A Committee of the most distinguished Members of 
the Royal Society of London, have transmitted the following 
report (dated May 1. 1823), to the Lords Commissioners of hw 
Majesty ■'s Treasury, and we earnestly hope, that no narrow 
views of economy will disappoint the just expectations of the 
scientific world : 

** That it appears to the Committee, that Mr Babbage has 
displayed great talents and ingenuity, in the construction of his 
machine for computation, which the Committee think fully ade- 
quate to the attainment of the objects proposed by the inventor ; 
and that they consider Mr Babbage as highly deserving of public 
encouragement in the prosecution of his arduous undertaking,"" 

10. TenacHy of Iron-wire not altered by Heat.-^Jk. set of ex- 
periments have been made by Colonel Dufour at Geneva, for 
the purpose of ascertaining if the tenacity of iron-wire was al- 
tered by different degrees of temperature, between several der 
grees below the freezing point, and the heat of boiling water. 
The wire which he used was 0.85 of a millimetre in diameter, 
or No. 4. of commerce, the absolute force of which was between 
46 and 48 kilogrammes. Having made it pass through a 
frigorific mixture of— SSJ® centigrade, he found that it broke, 
where it was not cold, with 47 kilogrammes in two experiments, 
and with 46 in another. He then made the same experiment 
in a temperature of 92J° cent. The wire broke in the first ex- 
periment beyond the heated part, with 46 J kilogrammes ; and in 
the 2d experiment within the heated part with 46^ kilogramme?. 
He next heated one part of the wire to 92 §° cent, and cooled 
another with the frigorific mixture. The wire now broke between 
the heated and cooled part with 45^ kilogrammes. Hence it fol- 
lows that the tenacity is not affected withia these limits of tem- 
perature B\bl. Univers. Mars 1823, p. 220. 
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II. CHEMISJRY. 



11. Condensation of Gases into Liquids. — Mr Faraday has 
raniKHinced the important ..discovery, that various gases may be 
condensed into liquids. He succeeded first with chlorine^ by 
t)]^ following method : A portion of the solid and dried hydrate 
was hermetically sealed in a small bent tube of glass. It wa3 
then heated to about 100° of Fahrenheit, and a yellow vapour 
was formed, which condensed into a deep yellow liquid, heavier 
than water (specific gravity about 1.3). By relieving the pres- 
sure, by breaking the tube, the condensed chlorine instantly as- 
sumed its gaseous form. By condensing perfectly dry chlorine 
ipto a tube by a syringe, a portion of it becomes liquid under 
4 or 6 atmospheres. Mr Faraday next put some muriaie of 
ammonia and sulphuric add into the opposite ends of a bent 
glass-tube, and sealing it hermetically, and allowing the acid to 
run upon the salt, muriatic add was generated under such a 
pressure, that it assumed the liquid form. It has an orange 
colour, and is lighter than sulphuric acid, and whenever the 
pressure is removed, it assumes the gaseous form. By pursuing ' 
this method, stdphuretted hydrogen^ sulphuric acid, carbonic 
add, cyanogeUf euchlorine, and nitrous oande, have been con- 
•^erted into limpid fluids. Quart. Joum. xv. 74. 163. 

12. Hydrate of Chlorine, — In order to obtain .good crystals 
of hydrate of chlorine, Mr Faraday introduces into a clean bottle 
m the gas a little water, but not so much as to convert the 
whole into hydrate.- The bottle is then placed for a few days 
m a temperature at or below freezing, and the hydrate is pro- 
duced in a crust, or in dendritical crystals, which, when left to 
themselves- for a few days, sublime, like camphor, from one part 
*of .the bottle to another, and form brilliant, and comparatively 
large crystals, of a bright yellow colour, and whith seem to be 
acute flattened octohedrons, with the three axes of difi^erent di- 
mensions. Their specific gravity seem^ to exceed 1.2. Mr 
faraday found that these crystals consisted of 

Chlorine, - 26.3 

Water, - 78.6 

a result which is the mean of 5everal experiments. Quart, 
Journ. XV. 72. 
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la. M4!unmum^dmdty0fWQi$rj'--^\xr imimm iU^ wkmAf 
a(»]uainted with the yery iogenious method by wluch Dr Hope 
determiiisd thefUMOiinium density of water .to b&.heM«flea.89^* 
and 40^ of Fahienhdt, (See Edin. TVofWOAtfafM, ti^i v. 
p. 379.). Professor Moll of Utrecht has been vwy recrtitly oc 
cupled with the same inquiry, in which he employed the very 
same method as Dr Hope. The result of his observations i% 
that the point of maximum den^y lies between 39° and 40% 
which shews the great accuracy- of iDr Hope^s determinatioiu 
Letter from Pr^essot MclL 

14. On the Effect of Heat and Pressure on certain Fluide.^^ 
From a number of curious experiments on this subject by 
M. le Baron Cagnard de la Tour, he draws the following con- 
clusions : 1. That alcohol, naphtha, and sulpkuric ether, sub- 
mitted to heat and pressure, are conveitted into vajx)ur in a 
space a little more than double that of each liquid. S. That an 
increase of pressure, occasioned by liie presence of air, present- 
ed no obstacle to the evaporation of the liquid in the same 
space, but only rendered its dilatation more regular. 3. That . 
watery though susceptible of being reduced into very oomprest- 
sed vapour, has not yet been submitted to perfect experimoitis, 
on account of the imperfect closing of the digester at high 
temperatures, and also on account of its action on tubes of ghna. 
Baron de la Tour afterwards found, that when etJier was con* 
verted into vapour, in a space less than twice its original volume^ 
which happened at a 'temperature of 3^0° of Fahrenheit, it ex- 
erted a pressure of between 37 and 38 atmospheres. When 
alcohol was reduced into vapour in a space rather less than 
tirice its original volume, which happened at a temperature of 
405% it exerted a pressure of 119 atmospheres. Our ^author 
also determined, that at a temperature near that of melting zinc 
(about 700° of Fahrenheit) water may be converted into vapour 
in a ^pace nearly Jour times that of its original volume. 

16. Mr Philips* Analysis qfUranite, — According to M. Ber- 
zelius, " uranite is a compound oxide of uranium with lime and 
** Water, or a true salt with a base of lime, in which the oxide 
^ acts as an add.^ Mr R. I^illips hasi, however, found it to 
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be a time phoqduite. A qiedmeD from Cornwall givei ' . 

' Silica, - - as or nes^eeting Silica, Phosphatcf of Uramum, 7&f 

' Plioqihoric Add, 16.0 Phosphate of Copper, 12.8 

.. Ch^da of Uranium, 6aO Water, - . l^S 

. Oxide of Copper, 9.0 ' 

Water, * 14.5 Jnm PhiL ▼. 59. 

16. Jnahfais ^ Iwverkithen WcUers. — Thf analysU of Inver^ 
leith^i waters, as made by Dr Fyfe, gives : 

Carbonate of Magnesia, - l(X2SGninB. 

Muriate of Lime, - - 19.02 

MniiateofSoda, - 31.S9 

This is the produce of an English pint (wine me£isurej, of thcf 
strongest spring. There is another which ^ves : 

Carbonate of Magnesia, - 5.3 Grains. 

Muriate of Lime. . • 9.5 

Muriate of Soda, ' -^ . - 21.2 

III. NATURAL HISTORlr. 

MINERALOGY. 

17. Ripel and Pristanouskv's Works. — Ripel, an intelligent 
mineralb^st^ is preparing a great work on the structure of the 
Alps, to be accompanied with numerous sections and maps^ 
High expectations are formed of Pristanowsky's work on Tus- 
cany, about to appear; as he^ in opposition to all the French, 
und most of the German geologists, advocates the Neptunian 
view of their formation. The same active observer has lately 
j^blished an interesting tract, in which he shews, that, in the 
newer rocks, along both sides of the Appennine range, there 
are extensive sulphur beds ; that these are more considerable on 
the south than on the north side, ahd that probably the fuel of 
Italian volcanoes is sulphur. 

18. Geognosy of Brazil. — From the account of Eschwege, it 
appears thai this country is composed of rocks of the primitive^ 
transition, secondary and alluvial classes* The primitive rocks 
he divides into two classes ; under the first, he includes granite, 
syenite, trap, gneiss, mica- slate and limestone ; under the se- 
cond, clay-slate, quartz-rock and quartzy mica-slate, chlorite- 
^late, talc-slate, potstone, and slaty quartzose micaceous iron- 
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jore; No gdd occurs in the first set of primitive rocks, and, with 
the exception of a great depoat of magnetic ir6n-c*e in the province 
of Saint Paul^ no other metalliferous minerals. A bed of 
quartz, with gold, occurs in the quartz-rock and qiiartzy mica- 
slate. This bed, which varies from an inch to six feet in thick- 
ness, is composed of quartz and schorl. Veins of quartz with 
gold also traverse this rock; and these, besides the gold, con- 
tain iron-pyrites, arsenical pyrites, and antimony. Some veins 
contain only kyanite. The slaty quartzose micaceous iron-ore 
contains gold, iron-pyrites, actynolite and kyanite ; also beds of 
quartz with gold ; beds of magnetic iron-ore, and of iron-glance ; 
and also beds of brown iron-ore, chlorite-slate and talc-slate. 
The beautiful yellow Brazilian topazes, also beryl ? occur in 
nests and small veins enveloped in lithomarge, in the chlorite 
and talc-slates subordinate to the clay-slate ; also the rare euclase, 
and frequently large and beautiful crystals ofr iron-glance, with 
crystallized talc, rock-crystals with adhering topazes, topaz-crys- 
tals with included rock-crystals, imd kyanite, encrease the inte- 
rest of these repositories. Beautiful red-lead Spar or chromate 
of lead occurs in the potstone, and beds of iron-glance, upwards 
of 1000 feet thick, occur in some places. The transition rocks 
are clay-slate, common flinty slate, greywacke^ grey wacke-slate, 
and compact limestone. The sandstone named Qiuidersand^ 
stein^ often highly impregnated with iron, seems to be a predo- 
minating secondary rock. Hematitic brown iton-ore abound^^ 
it, and it contains beautiful Wavellite. The Jura limestgpp, 
which occurs in abundance, contains fossil fishes, flint, egU- 
nites, and also rocks of the salt formation. The alluvial rocks Jpt 
Brazil are of two descriptions: one kind occurs principally oii 
ridges of moutitains and upon their sides, the other in the bot- 
toms of valleys^ The alluvium of the first kind, naifned in the 
country Tapanhoacnngcu, is composed of fragments of iron-mica 
and magnetic iron-stone, connected together by means of red or 
Iwown iron-ochre. It is often very rich in gold^ contains beds of 
brown iron-ore, and large nests of WwOeUite. The alliiviiBil sub^ 
stances of the second kind occur principally in valleys, and are of 
two principal varieties, the one, which is compact, is a cmglo^ 
merate of pieces of quartz cemented together by means of 
brown and red iron-ore, and which sometimes contains gold, and 
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flko Jtoffiofub ; the other composed of laacl, gravel and day, 
and 'known under the name CasealhOf often aflbfda mudi goU, 
and many diamonds. 

19' Matrix of the Brazilian Diamond. — In Mr HeulandTs 
splendid collection, there is a Brazilian diamond imbedded 
in brown iron-ore; another, also in brown iron-ore, in the 
possession of M. Schuch, Librarian to the Crown Princess of 
Portugal; and Eschwege has in his own cabinet a mass of brown 
iron^re, in which there is a diamond in a drusy cavity of a 
green mineral, conjectured to be arseniate of iron. From these 
facts he infers, that the matrix, or original repository, of the 
diamond of Brazil, is brown iron-ore, which occurs in beds of 
slaty quartzose micaceous iron-ore, or in beds composed of iron- 
glance and magnetic iron-ore, named by him Itabiritey both of 
which are subordinate to what he considers as primitive clay-slate. 

SO. Htimfm Fossil r^main^.— Count Razoumaski has lately 
found, associated with remains of elephants, akuUs and other 
bones of a race of people, conjectured to be very different from 
those that now people the globe. They seem to have buried 
their deac^ in hillocks, and all the skulls examined had a mo^ 
remarkably elongated form. Schlottheim, we und^stand, will 
publish an account of these remains. 

IV. GENERAL SCIENCE. 

£1. Memoirs of the Wemerian Nattiral History Society. — 
The second part of the fourth volume of the Memoirs of the 
Wernerian Society is just published. The following are the 
titles of the papers contained in it -.-^Sketch of the Greognosy of 
part of the Coast of .Northumberland, by W. C. Trevelyan, 
Esq.— On the Fossil Remains of Quadrupeds, &c. discovered in 
the Cavern at Kirkd^le, in Yorkshire, by the Bey. Geoi^ 
Young, Whitby. — List of Birds observed in the Zedand Islands, 
by L. Edmondstone, £sq.-<*-An illustration of the Natural Fa- 
mily of Melastomaccae, by Mr David Don.-*<-£xamination iby 
Chemical Be-agents of a Liquid from the Critter of Volcano, 
by Mr John Murray. — Notice of Marine Deposites on the tnai^ 
of Loph Lomond, by Mr J. Adamspn. — De^ptions of. the 
£9Ci4k»t. Fungi of Great BrUain, by R, K. Gneville, Eeq.--*' 
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Ni^ce: rdaUve to the Habit&of the^Hyas&a of ; Southern Afrifil^ 
by.Dr B. Kjiq^.— 'An Acooum.of Three large Xoad^tones^ by 
Mr John Deuchar. — RecoUections of a. Journey. from £Mcly 
to Caltura, by the way of Adams's Peal^; by Simon .Saw^rs^JSaq. 
and Mr Henry Marshall, Surgeon.— Some Observation^ .oii> the 
Falco chrysaetos and F. fulvus of Authors, proving the identity 
of the two supposed species, by P. J, Selby, £sq.rr*Remarks 
on the different Opinions entertained regarding the specific Dis- 
tinction, or Identity, of the Biog-tailed and Golden E^les, by 
James Wilson, Esq. — On. the Natural Expedients retorted. to 
by Mark Yarwood, a Cheshire Boy, to supply the want which 
he has sustained from Birth, of his Fore- Arms and Hands, by 
Dr Hibbert. — Notice in regard to the Temperature of Mines, 
by Mathew Miller, Esq. — Remarks on some of the American 
Animals of the Genus Felis, particularly on the Jaguar, by Dr 
Traill. — Observations on some Species of the Genus Mergus, 
by James Wilson, Esq. — ^Observations on the Sertularia Gus- 
cata of Ellis, by the Rev. Dr Fleming. — Remarks on the Guan- 
aco of South Arnica, by Dr Traill. — On a Reversed Spe- 
cies of Fusus, by Dr Fleming. — Notice of a Specimen of the 
Lams ebumeus, shot in Z^etland ; and further remarl^s on the 
Iceland Gull, by L. Edmondston, Esq. — Observations on the 
formation of the various Lead-S|]fars,.by Mr James Bnud, Sur^ 
geon. — ^Description of a New Species of Larus, by Dr Traill. — 
Remarks pn the Specific Characters of Birds, by Mr W. Mac- 
gillivray. — ^Notes on the Geognosy of the Crif-Fell^ KirkbSin, 
and the Needless Eye in Galloway, by Professor Jameson.**^- 
Observations on the Anatcmiy of the Beaver, considered as an 
Aquatic Animal, by Dr Knox.— -Speculations in regard to thic^ 
Formation of Opal, Wood-stone, and Diamond, by Professor 
Jameson.—- Map of Mackenzie's River, by Mr W. F. Wenzel. 
— Observations on some Species of the Genus Vermiculum of 
Montagu, by Dr Fleming. — Notes in regard to Marine Shells 
foimd in the Line of the Ardrossan Canal, by Captain Laskey. 
22. General Direction of Lightning. — HdH-Chart, — It results 
from a series of observations made in Germany, and communi- 
cated to Kefferstein, that the general direction of lightning is 
from East to West, comparatively seldom from North to South. 
It appears from another series of observations in Gerraauy;, that 
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most of the lightning rises in. the west' and eJttends'towardi 
the east. Numerous observations have been made on the ef- 
fects of lightning on trees of different kinds. Experienced 
foresters tell us that the oak is often struck, but the beech 
seldom, even in those cases where the trees are intermixed. 
The Natural History Society of Halle proposes to publish 
a haiLchart of Germany, with the view of shewing its ex- 
tent, position, and magnitude during a series of years. . It is 
also proposed to publish a series of maps representing the direc- 
^tion lightning takes in different parts of the world, particu^ 
larly in £urope. 

23. Typhon of Chinese *SVa,— It is alleged by Tilesius, who 
accompanied Krusenstern, that the cause of the typhon of .tlje 
Chinese sea is to be sought for in the bowels of the earth, and 
depends on agitations at the bottom of the sea. 

24s. Carlsbad «S]pnf^«.«^Berzelius finds in the water of the 
hot springs of Carlsbad, besides the substances mentioned by 
Elaproth, ^f^a^ of lime^ phosphate of limey carbofuxte qfStron^ 
Han^ and oaide qfmangcmese. , 

26. Arsberatteber om Vetenskapemus^ Framsteg^ &c.— -An an- 
nual Report of the progress of the Sciences for the year 1821, 
under this title, has been published by the Royal Academy of 
Sciences of Stockholm. It contains, 1. Short History of the So- 
ciety, by its Preadent, F. Wirsen. 2. History of the progress 
of discovery in Chemistry and Natural History, by Berzeliusj 
of which we have received a translatibn. 3. Cronstrand on 
Astronomy. 4 Dalman on Zoology. 5. Wiekstrom on Bo- 
tany. 

26. Tidsskrifijur NaturvidensJcaierne^ IS&^. — This periodi- 
cal work is conducted by Professors Oersted, Homemann, and 
Reinhardt, in conjunction with Dr Bresdorff. Six numbers 
appear annually. The first heft or number contains, 1. View 
irf the progress of Chemistry, during the present century, by 
Professor Oerstedt. 2. Professor Sc'icw on the Snow line. 
8. BreddsdorTs Geognostical Observations, made during a joui*- 
ney in Jutland ; this refers particularly to the chalk formation. 
4. Schow on the unexpected appearance of different plants, 
and on equivoca generation. 5. Bredadorff on Torfmoorkohle. 
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& Zose^s analyffis of the Coal found in Icdand. 7. Letter from 
Probst Debboll in Finmark, in regard to botany and physies. 
. 27. Enler's Letters to a German Princess on various subjects 
qf Physics aful. Philosophyj^^A new edition of this work, which 
has been long out of print, is on the eve of being published in 
two volumes ISmo. Independently of the great popularity of 
this production of the celebrated Leonhard Euler, which has 
gone through -many editions in different parts of Europe, it pos-- 
sesses a particular interest at the present time, in consequence 
cS its containing a popular view of the doctrine, that light oon-^ 
sbts in the undulations of an ethereal medium, which is now ge- 
nerally adopted, in consequence of recent discoveries in optics. 
In this edition, which is edited by Dr Brewster, a popular life 
of the author, and viirious notes, have been added. The trans- 
lation has undergone very essential improvements, and the plates 
have been re-engraved, and much improved. 

28. Method of preserving Preparations. — Mr W. Cooke 
of London, has found, that all preparations of animal bodies 
may be preserved by a solution of muriate of soda or common' 
salt He finds that if used a little below saturation, it will pre-' 
serve animal substances for an indefinite period, at all the tempe- 
ratures of our atmosphere. — Trans, of the Sodeiy of Arts, 
vol. xxxvii. p. 4S. I 

29. Asiatic Society of Great Britain and Ireland.^r'Thim. 
very important institution, which was organised on the 15th' 
March last, owes its origin to the activity and zeal of Henry 
Thomas Colebrooke, Esq, As this distinguished individual ha& 
been. nominated Director of the institution, we look forward witfar 
the highest pleasure to the publication of its Transactions. The 
following are the ofiice-bearers : 

PassiDBNT, The Right Honouriable Charles Williams Wynn. 
DiBECTOK/ Henry Thomas Colebrooke, Esq. F. R. S. Lond. &, Edin. 
Vie>-Pas8iOBNT8, Sir George Thomas Staunton, Bart. ; Sir John Mal« 
com, 6. C. B. ; Sir Alexander Johnston, Knight; Colond Mttrfc- 
Waks. , 

-TAiASUEia, James Alexand^, Esq. * ^ 

Sbcmctabt, George Henry Noehden, LL. D. 

80. Volcano of Barren Islands, — This volcano was visited by 
Captiun Webster of the Juliana in March last. Having entered 
a small bay, with the view of landing, they were, at the distance 
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of 100 yiuxlft ftom the Akove^ assttied by hot puffr4>£ wind^ and^* 
upon dipfing. their fingiers into the water^ they, were surprisod 
to find it as hot almost as if it had been* boiling. The- stones 
on shore^ and the rocks eixposed to the ebbing of the tide, w^e 
smoking and hissing, and the water bubbling ^1 round them. 
The cone appeared from hence about one-fourth of a mile dis- 
tant. Having landed in a cove, they ascended a precipice, 
holding by the grass that grew out of the ashes, and having 
reached the top, after no slight danger, they found a small tree, 
under the shade of which they had a full view of the volcano. 
Its height is about half a mile. The diameter of the base is 
supposed to be about 800 yards, and about 30 at the top, the 
whole of the space seeming to be occupied with the mouth. It 
discharged continually a thin white smoke. The cone stands 
in the centre of an amphitheatre of hills, which nearly close 
around it. In order to examine the crater. Captain W. ascend- 
ed thirty or forty yards^ sinking ankle deep in ashes at each 
step) but he found it impossible to reach the mouth. A full 
account of the Volcano will probably appear in the 15th volume 
of the Asiatic Researches. 

81. PiypubaUm of the Principal Cities of Hindostan—Tlief 
foUowing is an approidmate estimate of the principal cities of 
Hindostan : 



Bcnies, 


eoo,ooo 




150,000 


Bazeilly, 


60,000 


Cslcatta, 


600.000 


Pound, 


120,000 


BuxdwajQ, 


54,000 


Surat, ^ 


450,000 


Nagpoor, 


100,000 




50,000 


Madras, 


300,000 


Baroda, 


100,000 


Chupra, 


43,000 


Lucknow, 


200,000 


Ahmedabad, 


100,000 


Seringapatam, 40,000 


Hydiabad, 


200,000 


Cashmere, 


100,000 


Broach, 


3a,ooo 


Dactt, 


ISO^OOO 


Fumicfcabad, 


70,000 


Mongalore, 


30,000 


Bombay^ 


170,000 


Mirzapore, 


60,000 




SOjOOO 


Ddhi, 


150,000 


Agra, 


60,000 







The total populaticm of Hindostan is estimated at 134,000,000, 
and 1,880,000 square miles.-^See Asiatic Journal^ May 1828, 
vol. XV. p. 448i 444. 

82. AHas of the Ricssian Empire. — The new atlas of the 
Empire of Rusaa, the Kingdom of Poland, and the Grand 
Duchy of Finland, is now finished. This work, completed un« 
der the direction of Colonel Fladischef, is magnificently* en;- 
graved, and consists of seventy plates, in lai^ folio. — See Jour* 
fud des Voyages^ vol. xvii. p. 144. 
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$B. PaplJaAm of Ae Oniied Staiee.— 'The following Table 
shews the population of the United States of North America in 
die year 1^0: 



. , PopuUUlOD 


Squase 


Persona in « 


Statu. in 182a 


MUes. 


square mile. 


Mdne, - 298,335 


32,628 


7.01 


New Hampriiire, - • 244,161 


9,491 


22.60 


MMsadmwtU, . - 523,287 


6,950 


75.53 


Bhode iBland, • • 83,059 


1,580 


4Q.69 


Connecticut, - - 275,248 


4,674 


56.04 


Ve^Ilon^ - - 235,764 


10,237 


21.29 


New-York, - . 1.872,812 


46,085 


2a81 


NewJflnqr» - - 277,575 


8,320 


29.51 


Pennsylvania, - - 1,049,458 


46,800 


17.31 


Delaware, - - 72,749 


2,120 


34.28 


Maiyland, - - 407»350 


14,000 


27.18 


Yiiginia, - - 1,065,366 


70,000 


13.92 


North CaraUna, - - 638,829 


48,000 


11.57 


South Carolina, - - 502,741 


24,080 


17.24 


Georgia, - - - 340,989 


62,000 


4,0T 


Alabama, - - 127,901 


46,000 


0.72 


Misaiaq»pi, - - - 75,440 


45,500 


a9a 


twiriana, - 153,407 


48,220 


1.80 


Tennessee, - - 422,613 


40,000 


6.54 


Kentucky, - 564,317 


39,000 


ia42 


Ohio, . . . 581.484 


40,000 


5.7t 


IndJana, - - 147,178 


34,000 


1.9ff 


lUinoia, ... 55,211 


56,122 


MB 


Miasouri, - - - 66,586 


445,334 


au 


Michigan Territory, • 8,896 


164,000 


0.07 


Arkansas Territory, • 14,246 


76,961 


0.12 


Tcrritoiy of Columbia, - 180,114 


240,230 




ColuwWa, district of the Seat of 1 ^^ 


100,000 








Phnidas, • - ^^^ 


35,000 




Total, 9,637,999 


1,637,424 




This populaticm is composed of 


To-FAW- 




r Males, 3,995,053 > 
WH.T.S, - {Females, 3,866,657 j.^'^^l''^^^ 






(Males, . 112,770) ^^^^^ 
PnsoiiaofCoMtFh, jpemales, 125,391; *3d,161 




S^Tii, . iFemaks. 750,100/^'^'^^* 





9,63t,999 

84. Pcpulatian (f Rome in 1821 and 1822.— The popula- 
tion of ficme in the wpnng of 1821, amounted to 185,171 sotils. 
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and at the same season in 18SS, it amounted to 136»085, being 
an increase of 914 persons. 

Abt. XXVI. — List of Patents granted in ScotUmdJrom 6th 
March to M June 1823. 

7. .X O WiLLiuiM Palmee of Lotbbury,in the city of Lon- 
don, paper-hanger^ for an invention of .certain "improvements 
in itiachinery, for the purpose of printing or staining pap^r for 
paper-hangings."^ Sealed at Edinburgh 4th April 1823. 

8. To RoBRRT WiNTEH, of Fen Court, London, Esq. for 
an invention of " an improved method of conducting the process 
of distillation.'' Sealed at Edinburgh 28th April 1823. 

9. To Samufx Hall of Basford, county of Nottingham, cot- 
ton^spinner, for an invention of " a certain method of improving 
lace, net, muslin, calico, and any otherdescription of manufactured 
goods, whose fabric is composed of holes or interstices ; and also 
thread or yam, as usually manufactured, of any kind, whether 
the said manufactured goods, or the said thread or yarn, be fa- 
bricated from flax, cotton, silk, worsted, or any other substance 
or mixture of substunces whatsoever.^ Sealed at Edinburgh 
7th' May 1823. 

10. To William Mitchell, jeweller in Glasgow, for an fai- 
vention " of a process, whereby gold and silver plate, and any 
oth^r plate formed of ductile metals, may be manufactured in a 
more perfect and expeditious manner, than by any process which 
has hitherto been employed in such manufacture.*" Sealed at 
Edinburgh 12th May 1823. ' 

11. To Joseph Woollams, of the city of Wells, county of 
Somerset, land-agent, for an invention" of certain improvement^ 
in wheeled carriages of various descriptions, to counteract the 
falling, and facilitate the labour, of animals attached to them, 
and to render persons and property in and near them more se- 
cure from injury.*" Sealed at Edinburgh 8d June 1828. 

12. To Charles Mackintosh, Esq. of Crcwsbasket, county of 
Lanark, for an invention of ^* a process of manufacture, where- 
by the texture of hemp, flax, wool, cotton and silk, and also 
leather, paper, and other substances, may be rendered imper- 
vious to water and air.'' Sealed at Edinburgh 3d June 1823. 

P. Nhll, Printer. ^ ^ ^^ ^^ - ^8 
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Aet. I. — Biographkal Notice of M. Le Chevalier Dblambre, 
Perpetual Secretary for the Mathematical Sciences in the 
Institute of France, Member of the Board of Longitude, 
Professor of Astronomy in the College of France, Officer of 
the Le^on of Honour, and one of the Honorary Members of 
the Royal Society of Edinburgh, &c. &c. *, 

JJl^m DsLAMBRE, oue of the most learned and active astiano- 
mers of the last century, was bom at Amiens on the 19th Sep- 
tember 1749. At the Gymnasium of that town, he acquired 
his knowledge of the Latin and Greek languages, and had the 
honour of b^ng a pupil of the celebrated French poet the Abb^ 
Delille. When Delambre was pursuing his studies at his na- 
tive place, the expulsion of the Jesuits from France left vacant 
several of the professorships in the College, and these vacancies 
were filled by Professors sent from Paris. Among these was 
the Abb^ Delille, a Repeater of Syntax in the CoU^e of BeM». 
vais, who had already attempted to translate the Georgics 
of Virgil. The citizens of Amiens, who were attached to the 
interests of the Jesuits, refused to admit the new Professors in^ 
to th^ society, and Delille was thus left to associate only with 
his pupils. Under these dreumstances, he soon distinguished 
I^lambre^ and a friendship thus commenced between the mas- 

* This notice has been drawn up from an Eloge of Delamlne written in Dutch 
by our learned correspondent Professor Moll of Utrecht, who was one of his pu« 
pUs, and from M. Dupin's Notice Necrohgique 9ur Af« Delambre^ published in the 
A»«e Eiuydopedifue^ December 1822. 
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ter and his pupil, which was afterwards renewed in Paris, and 
which terminated only with the life of the poet. 

In the year 178^^ in the thirty-third of his age, M. Delambre 
became acquainted with the celebrated French astronomer Lar 
lande, who observing his aptitude for the study of astronomy, 
advised him to devote his attention to that science. Influenced 
by this advice, he became the pupil of Lalande, who afterwards 
used to say that Delambre was his best work. 

One of the first papers published by Delambre was his ac- 
count of the occuhation of Venus on the 12th April 1785, which 
appeared in the 3d volume of the Nova Acta Petropditcma ; 
and in the same year he contributed to the Memoirs of the Acar- 
demy of Berlin a dissertation on the Elements of the Solar Or- 
bit,— a subject wbk'h he afterwards pursued with such dislSn- 
gttished success. The greater number of our author^s |)apers, 
howevet',.were published in the Connaissanc^ des Terns; %rA 
from 1788 to 1817, almost every volume was enriched with a 
valuable memoir from his pen. 

The discovery of the Georgium Sidus by Dr Herschel in 1781, 
directed the attention of astronomers to the determinati5h of its 
orbit. In this new field, Delambre obtained great distinction. 
He constructed the most accurate tables of the motion of the 
new planet ; and in 17flO, the prize given by the French Aca-' 
demy was awarded to him for these labours. In 1792, he ob- 
tained another prize for his Tables of the Satellites of Jupitei'; 
and he soon afterwards presented to the same learned body hid 
Tables of the Motions of Jupiter and Saturn^ In consequence 
of these valuable contributions to the science of astrcmomy, he was 
unanimously chosen a member of the Academy of Sciences in 
179S. In the same year, he was appointed, along with Me- 
diain, io measure an arc of the meridian between Dunkirk and 
BBreei0na,.a]t operation which, though often interrupted by the 
eirents of tha Revolution,. wa!s finished in the most successful 
manner in 1795. An account of this great undertaking he af- 
tarward» published in his Methodes Anaiyttques fowr la deter' 
mination fun Are du Meridien^ one volume 4to, 17999 ^^^ ^^ 
Eis Base du Systeme Metrique deeimat, which appeared in three 
volumes quarto, from 1806 to 1814.' These valuable works 
could not fail to obtain the highest approbation from the Insti- 
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tute ; and acaA'dingTy.that learned body decreed Iq hkn in 1810* 
one of thedeoennial prizes whichhad been insUtuted byBona- 
parte. - But as the Emperor, refused toddiver the i»izes * which 
he had himself established, Delambre obtained only the honour 
of its adju<Ucati<M]. 

Prenqous to this measurement, the French acadeof ieians bad^ 
not distinguished' themsdves in ihe pracdoal parts of astronomy. 
Among the members of the Academy which were,jent to m^a- 
sure an arc x^ the meridian in Lapland, the Abb6 Outhi(»r is 
said to have been the only one of them who und^-slood the me- 
thod of taking correspoading altitudes with the quadrant which 
was then used. . The result9 of the measurement were such as - 
mi^t have been expected, under such circumstances: Even^ 
Lagrange, whom Bonaparte i^sed to call k Racine de la Geo-- 
metric, was so little acquainted with the practical part c^ astro- 
nemy, that he requested Lalande to explain to him the use of 
the Zenith Sector and the Mural Quadrant f .> 

Delambre had' therefore peculiar, merit in^ executing, in s6' 
superior a manner, the great trigonometrical operations which 
were entrusted to him ; and he is entitled also- to the still higher 
praise of having set an example which has been followed by so 
many of the other nations of Europe. 

In the year 1795, M. Delambre was appointed one of the 
Members of the Board of Longitude, and a Member of the 
First Class of the Institute of France. When Bonaparte be* 
came First Ccmsul, Delambre was appointed Inspector-Generar 
of Studies; and, in^this capacity, he organised the Lyceum of 
Moulina in 180S, and that of Lyons in 1803, in a manner which- 
reflected the highest credit on his intelligence and good feel- 
ings. 

In the year 1807, upon the death of his preceptor and friend 
Lalande, Delambre was appointed Professor of Astronomy 

* «< Napoleon,** aays M, Duptn, *« aprea avoir anoonce let prix decenmniz 
avec un &ste imposteur, refusa de lea delivrer, lorsque le choix <;tu*il avait demainMs 
eurent ete faita par Tlnstitut, et public k la fince de toute la France. .11 xnontra 
de lors que ses pensees s'^taient tournees vers un autre but que celui de progres de 
la civiluation des peuples ; ce fut un pas dans la route qui le menait a sa chute.** 

t These anecdotes are given on the authority of Professor MoII^ who had the 
last from Delambre himself. 
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in the College of France. In this situation^ he found him- 
self associated ^nth his former master M. Delille, who had been . 
appointed to the professorship of Latin Poetry. This eminent 
poet, who was now old and blind, was obliged to appoint a de- 
puty to discharge the duties of his office. In 181S, when he 
had been particularly indisposed, and when great fears had been 
entertained for. his life, he made an unexpected recovery, and 
resolved to give the first lecture at the opening of the course. 
Although the lecture did not be^n till one o'clock, the doors of 
the lecture-room were closely beset so early as eleven, and the 
other Professors found themselves deserted. The crowd had 
become so great at twelve, that the soldiers who guarded the en- 
trance were pushed from their places, and the crowd filled the 
lecture-room. On this interesting occasion, the old blind poet 
was led to the chair by his favourite pupil Delambre, and by 
M. Lefevre Gineau. 

In the year 1808, M. Delambre was appointed Treasurer of 
the Imperial University; and upon the return of the Bourbon 
family, he was nominated in 1814 a Member of the Royal 
Council of Public Instruction, a place which he lost in .1815. 
The following extract of a letter which he wrote to his friend 
and pupil Professor Moll in 1814, relative to the taking of 
Paris in 1814, will be read with considerable interest : " I has- 
.^n to inform *you, that the events which have followed each 
other in such rapid succession during this last month, have not 
yet directly affected me. On the very day of the siege, in spite 
of the cannonade which I heard from my library, I laboured 
with tranquiUity from eight in the morning till midnight. I 
was well persuaded that they would not push their folly so far 
as to defend the town long, and thai they would open their 
gates to the Allies, who would pique themselves on their gene- 
rosity. Some days afterwards, I saw foreign troops cover the 
Quays of Paris, pass under my windows, and fill all the streets 
and Boulevards ; but no military man has ever been billeted 
upon me. Not having a country-house in the vicinity of Paris, 
like some of my colleagues, I have not had to lodge or feed any 
officer or soldier, or any horses. The devastation has not come 
near me. The future does not offer a very brilliant prospect 
to philosophers; but they ought to know. how to content them-« 
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selves with little. Labour occupies all my time and all my 
faculties. My happiness does not depend on having a little 
more leisure ; and I should have very little change to make in 
my personal habits.^ 

At the creation of the Le^on of Honour, M. Delambre was . 
made a member of that order. He was appointed Chevalier of 
St Michael in 1817 ; an Officer of the Legion of Honour in 
18S1 ; and a long time before he was created a Hereditary 
Chevalier, with a dotation, which was decreed as a national re- 
ward. 

In the midst of these honours, Delambre was carried off firom 
his friends on the 19th of August 182S, in the seventy-third 
year of his age. An eloge, full of eloquence and fine feeling, 
was pronounced over his tomb by Baron Cuvier, in the name 
of the Institute ; and a ^milar mark of respect was paid to his 
moQiory by the College of France and the Board of Longi- 
tude. 

His place in the Institute, as Perpetual Secretary of the Aca- 
demy of Sciences, has been filled by an eminent philosopher 
Baron Fourrier, formerly Secretary to the Egyptian Institute, 
author of the Mathematical Theory of Heai^ and of the In- 
troductory Preface to the great work on the Description of 
Egypt. 

The great extent of the labours q£ Delambre will be seen 
&om the list of his writings which accompanies this notice ; ^but 
the full value of them can only be appreciated by those who are 
profoundly acquainted with the subjects of which they treat. 
The services which he rendered to astronomical sdence, though 
not gilded with any brilliant discovery, possess a value far be- 
yond those which are characterised principally by thdr novelty. 
His Tables of the Sun, and those of Saturn, the Georgium Si^ 
dus, and Jupiter and his Satellites, are the result of immense 
labour, and are marked with a degree of predrion far beyond 
Ae expectations of the most sanguine astronomer. His Traitt 
^-dstronomie Theoriqve et Pratique^ in three volumes, and his 
Histoire de V Astronomic Ancienne^ in two volumes, his Histoire 
de VAstronomie du Moyen Age, in one volume, and the two 
first volumes of his Histoire de V Astronomic ModernCy are works 
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.of great judgment and erudition, and will maintain thdr value 
as Idhg as tfaesdence of the heavens is cultivated. 

To B profound knowledge of scietabe, -Delambre added the 
rare accompfishment in a scientific man, a deep knowledge of 
r ancient and modem languages. He was so Uiofeughly ac- 
quunted with the^Oreek lan^age, that be could speak it as 
'fluently nk^lAt native* tongue; and it is* impossible to tead his 
Histbiy of Ancient Astronomy, without admiring the advan- 
tages wfaieh this iiGquirement has ^ven him over all die other 
Justorians of science. He also read English, Italian and Ger- 
man, with fluency ; and though his erudition was principally 
directed to the purposes'of science, yet he often relaxed from 
his severer labours in the fetudy of ^Virgil, HomeT) Plutdrch and 
.CiceDD. 

'In his scientific character, Delambre was universally admired. 
In private life, he displayed the most umiable dispositions ; and 
as ft public man, he was attached to those sacred and social insti- 
tutions which form the bulwark. of civil society. In all his 
writings, and especially in his History of Astronomy, he has in- 
variably declared his conviction that the Mosaic history is in no 
respect invalidated by any &£ts in the anci^ht astronctoiy, and 
that thb date bf those facts does not remount to a' remote period. 
Many good and pious men, indeed, have maintained the an- 
tiqtuty of the Indian Astronomy, and supported geological opi- 
nions which carry biaisk to a remote era the fontniation of our ex- 
isting globe; and even Jieamed theologians have endeavoured 
to accommodate R^elatioii to what they supposed to be srien- 
tific truth, by ingenious interpretations of the Sacred Scriptures. 
Bot there has been dtiother set of men,' actuated by quite diffe- 
rent motives. 'When ridicule had lost its efiicacy, and sophis- 
try its force, ' they, embarked in the imdt^ daring scheme, of 
arraying againfst the records of Revektion the eternal truths 
of the natural world. This war, of science has been susUuned 
during the last thirty years -with Angular zeal and dexterity; 
and though its success among the young atid the ignorant has 
been considerable, yet its abettors have lately met with a resasftJEtnce 
^ which they have beien t6tally overpowered. The' Antiquity of 
^ thcf Indian Astronomy hdis been put down by the united deri^on 
,of Xaplace, Ivory, and Delambre; while Werner, Cuvier, Deluc, 
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SaM^lIttnbold^ MohB^aa^ all doneurred 

IB oonaderipg thc^ geological antiquity of the globe as incompa- 
tible with the phenomena whieb actually exist upon iu sur- 
face* 

The following is a List of the Writings of Delambre, as given 
by Professor Moll : 

In the ConncMsance des Terns. 
1788, Loqgitudes et Latitudes de 998 ^toiks du Catalogue 

de Mayer. 
1789) Nouveaux Siemens pour le Soleil. 
1790, Tables d'Aberradon. 
1798, Tables du Mouvement horaure de la Lune. 
An 11, M^thode pour tenur compte de rExcentricit^ de Tor- 
bite terrestre dans le odcul de rAberration. 
12, Reduction de la Distance apparente k la Distance 

Traie dans le Calcul des Lonj^tudes. 
.%» Remarques sur la Formule de Borda, jx>ur changer 
en Distance vraie la Distance apparente de la 
Lune au Solal ou k une Etcnle. 
^ Formules pour le Reticule Rhomboide. 
18, Des Latitudes croissantes dans le Sph^roide. 
«« Rapport fait au Bureau des Longitudes siu: les Tables 

de M. Burg 
14, Formules nouvelles pour la reduction des ^distances 
apparentes de la Lune au Soleil ou aux Etoiles 
en distances vraies. 
1808, Tables pour trouver les Configuration des 'Satellites 

de Jupiter. 
««^ Histoire d^ Astronomic pour 1804 et 1805. 

1810, Methodes pour trouver les Corrections des passages 

observes k la lunette -m^ridienne. 

1811, Methode pour trouver la Latitude et le Terns par 

Tobservation de deux Etoiles connues. 



* Upon Uiis subject, we would strongly recommend, both to the scientific and 
general reader, a perusal of Granville Penn*s Comparative Ettimate of tke Mine- 
ral and Motaie Geology^ a work of singular ingenuity and inttiest 



Digitized by 



Google 



216 Biographical Notice ofM. Le ChevaUer Detambre. 

181S, Sur la solution nouvellement donn^ par M( Gauss 
d^un probl^e d^Astronomie sph^que, dans le- 
quel on se propose de determiner tout h la fois la 
latitude du lieu, la correction de la pendule, et 

^ celle d^un instrument par les hauteurs ^gales de 

trois ^iles connues« 
. %««^ Sur les diff(^ens moyens employes par les Astro- 
nomes pour observer les Eclipses de Soleil. 

<»«%« Nouvelles Remarques sur le Calcul des Parallaxes^ 

et sur les Formules de MM. Olbers et Littrow. 
181 69 Hipparque a-t-il observe k Alexandrie P 

««•« Meridienne d^ranibourg. 

...v^ De rOptique de Ptolom<e, compar^e k celle qui 
porte le nom d^Eudide, d^Alhazen, et de Vitel- 
lon. 

1817) Nouvelles Recherches sur les Methodes qui servent k 

trouver la Latitude par deux hauteiu*s d'^un mSme 
astre hors du m^ridien. 
-.^vv Fbnmiles pour Calculer la Lettre Dominicaie, le 
Nombre d'Or, PEpacte, et la Fete de Paques, 
pour une annee Gregorienne ou Julienne quel- 
, conque. 

1818) Probleme de Regiomontan. 

«.w«. De Nonius, et de ses Formules pour les Cr6puscule& 

1819) Theorie purement analytique de TAnalemme Recti- 

ligne universel et particulier, avec des conjectures 
sur les moyens dont se servaient les Arabes pour 
trouver Pheiire. 
1819» Formules pour determiner la parallaxe d^un astre 

d^aprds les premieres observations. 
«.««% Des Formules qui servent a passer directement du 
lieu Heiiocentrique k TAscension Droite, et k la 
Declinaison G^ocentrique d^une Planete ou d^une 
^ Comete. 

The following are the Papers which he published in the Me- 
moirs of foreign Academies : 

In the Memoirs of the Academy of Stockholm^ 
Sur le Calcul des Parallaxes. 1788. 
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In the Nova Acta Petropditana^ 
Sur POccultation de Venus observ^ le 12. Avril 1786. 

In the Memoirs of the Academy of Berlin^ 
Sur les El^mens de TOrbite Solaire. 1785. 

In the Memoires of the Academy of Turin, 
Formules nouvelles pour determiner le maximum de la Re. 

duction k TEcliptique. Tom. iv. 
De rUsage du Calcul Diff(^rentiel dans la construction des 
Tables Astronomiques. Tom. v. 

In the Memoirs of the First Class of the Institute of France, 

Passage de Mercure sur le Soleil, observe le 18- Flor^, 
an 6. Ton), iii. 

Rapport sur la Description d^un Astrolabe de Synesius. 
Tom. V. 

Rapport sur les grandes Tables Trigonora^triques Deci- 
mates du Cadastre. Tom. v. 

De la Projection Stereographique. Tom. v. 

Sur un cadran trouv^ a D^los, et par occasion de la gnomo- 
nique des andens, Tom. pour 1813, 1814, 1815. 

He wrote also in the Memoirs of the Institute, Eloges 
of Mechain, tom. vi. Brisson (1806), Coulomb (ditto.), Lalande 
(1807), Ferdinand Berthoud (1808), Montgolfier (1810), Bou- 
gainville (1811), Maskelyne (1806), Fleurieu (1816), Bossut 
(1816), L^Eveque (1816) ; and in the Memoirs of the Academy 
of Sciences, those of Malus (181S), Lagrange (181S), Rochon 
(1817), Mesffler (1817), and Perder (1818). 

The following are his separate works : 

An 7, M^thodes analytiques pour la Determination d^un 
Arc du Meridien. 1 Vol. 4to. 

An 9, Tables Trigonom^triques Decimales, ou Tables des 
Logarithmes des Sinus, Secantes et Tangentes, 
suivant la division du quart de cercle en cent de- 
gr^s, et pr^ced^es de la table des logarithmes des 
nombres calculees par Ch. Borda, revues, augmen- 
t6es et publi^es par M. Delambre. 1 Vol. ito . 
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1806, 1810, Base du Systeme M6trique Dental. 3 Vols. 4to. 

1806, &c* Tables.. publi^es par le Bureau des Lon^tudes de 

France. 

Tables du Soleil, par M. Delambre. 1 Vol. 4«to. 

Tables^de Jupiter, d^ap-^ k^thcforie de M. Laplace, et 

. Ja totality des observations depuis.vl,^^ jusqu'^jk 

1802. IVol. 4to. 

Nouvelles Tables ecliptiques des Satellites de Jupiter 

d^apres la theorie de M. Laplace, et la totality des 

observations depuis 1662 jusqu' ^ 1802. 1 Vol. 4to. 

1813, Traite d'Astronomie theorique et pratique. 3 Vols. 

4to. 

Abr^g^ ou Le9ons Elementaires d'^Astronomie th^o- 

redque et pratique. 1 Vol. &yq. 

1817, Histoire de TAstronomie Ancienne. 2 Vols. 4ta 
1819, Histoire de TAstronomie du Moyen Age, 1 Vol. 4jto. 
1821, Histoire de PAstronomie Moderne. 2 Vols. 4to. 

The third and last volume of his History of Modem Astro- 
nomy was almost, if. not wholly, finished at the. time pf his death, 
as appears from . the. following extract of a letter, addressed to 
Professor Moll : " I have almost finished the 3d volume, which 
will be entitled the Astronomy of the Eighteenili Century^ and 
whkjh wilj terminate^, with the^ labours of Maskelyne. It will 
embrace ip:^ separate book; the History of the Measjurement of 
th? Earjh, fepm that of 17P0.to the tipLe,when,th^ yqlume shall 
appepr. In these thsee voljames, I hav^.told only what is true, 
and nothing. which i^ nqt capable, pf beipg proved; .but I have 
at the same time toldititie;whole<truth,. ..X anticipate tibat I ^all 
be considered as sometimes severe ; but I have taken my reso- 
lution. In ordinary life, I listen to every thing, without dis- 
puting with apy person; but I have, made upinj:,mind, after a 
long and severe examination, and I wish to discharge a duty to my 
conscience. My work attacks np living author; and if any one 
cavils with me, it must, be in favour of some of the illustrious 
dead, whose errors he is anxious to cover, or whose merit he 
wishes to exaggerate, by attributing to him what he has not 
done, and what he has borrowed without acknowledgment from 
others."" 
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Abt. IL'^ObsennUimt on CJumgeabk StarSj and Stan of 
different Colour 8. 

JL HERE is no branch or astronomy more pregnant with mte- 
rest than that of stars which shine witfi a variable and periodical 
lustre. Our countryman Mr Pigott was the first astronomer 
who devoted his attention to this class of phenomena. He es- 
tablished the existence of fifteen stars which shine with a va- 
riable light, and gave a catalc^e of observations on thirty-se- 
ven stars which he suspected to have the same property. Sir 
William Herschel made many valuable observations on the same 
subject, the results of which are to be found even in our popu- 
lar treaUses on astronomy. 

Three German astronomers, M. Struve of Dorpat in Livonia, 
and MM. Harding and Westphal of €rottingen have recently 
been engaged in the observation of periodical stars. M. Struve 
has begun to publish his results in the Collection of his Astro- 
mical Observations for 1818 and 1819» which appeared at Dor- 
pat in 1821. He there describes stars of all ccdours^, white, 
ydlow, blue, and red, with all thdr different shades. He has 
determined also the constant of aberration for several of these 
stars, of all magnitudes and colours, and, from finding the same 
result, he concludes that they all project their light with the 
.same velocity. 

M. Harding has discovered several new variable stars ; and 
"M. Westphal has published his observations on the same sub- 
ject in Lindenau and Bohnenberger^s Astronomical Journal. 
Unfortunately for science, a valuable memcnr on changeable 
stars, which he had composed in 1817 for the above work, was 
lost at the printing-office. 

The following catalogue of twenty-eight changeable stars has 
been recently published by Baron de Zach in his Correspond 
dence Astronomique^ vol. viii. p. 99. 



* His terms are, alba, obscura, obscnrissiina, Uvida, pallida, flavat subflava, 
^ccenika, sabooeralea, rubra, mbicniida, &c. 
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220 On Changeable Siar$^ and Stars ofdiffbrent Colours. 
CakUogtie of" Twenfy-eight Changeable Stars. 





Bight Awension 


DecUnation 


MametofStan. 


inlSOa ' 


inieoa 


46 Andromeda, 


ii'ir 


44''29'N. 


• Balaense Mira, 


2 09 


3 64 S. 


fi Persei JlgtJ, 


2 55 


40 UN. 


Unicom, 


6 18 


3 51 


5 S8 y Canis Major, 


- 6 56 


15 21 


16 4- Leonis, 


- 983 


14 56 


Leo 480 Mayer, 


9 37 


12 21 


16 c Virgo, 


- 12 10 


4 26N. 


10 Virgo, - 


12 28 


8 06 N. 


Virgo, 


18 04 


15 28 S. 


u Hydra, 


13 19 


22 15 S. 


97 Virgo, - - 


14 02 


8 67 S. 


Bootes, 


14 04 


12 57 N. 


1 Libra A, 


- 14 06 


26 19 S. 


15 Virgo, 


14 37 * 


2 53 N. 


50 Northern Crown, 


16 40 


28 47 N. 


31 Hercules, 


16 24 


33 57 N. 


• Hercules, 


- 17 06 


14 38 N. 


59 Sobieski's Shield, 


18 37 


5 54 S. 


20 fi Lyra, 


18 43 


33 08 N. 


84 «■ Sagittarius, 


■ 18 43 


26;S2S. 


K Swan, 


19 39 


33 16 N. 


Swan No. 295. P. 


. 19 41 


32 57 N. 


n Antinous, 


- 19 42 


,0 30 N. 


25 Southern Fish, 


19 43 


33 08 S. 


34 Swan, near y. 


- 20 10 


37 85N. 


} Cepbeus, 


- 22 22 


67 23 


Aquarius, 


23 24 


16 23 



Of this catalogue of Variable Stars, Nos. 2, 3. 7. 11. 18, 19, 
20. 22. 24. and 26. belong to the list of fifteen as ^ven by Mr 
Pigott. Some of the others belong to the list of those which he 
suspected to be variable. 
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Art. III. — Account of the Caves at Kirby Moorside, and the 
open ^fissure in Buncombe Park^ with notices of the other 
Caves in England. 

Having, in a previous Volume, (Vol VIII. p. 66.), laid 
before our readers a brief account of the celebrated cave of 
Kirkdale in Yorkshire, and of the great cave of Gailenreuth in 
Franconia, we are now enabled, by the publication of the Reve- 
rend Mr Buckland's Reliquia DUuviande^ to continue these inter- 
esting papers. 

The able and valuable work of Mr Buckland, which we can- 
not recommend too strongly to the perusal of our readers, and es- 
pecially to those who have been disposed to draw a line between 
Science and Revelation, is divided into two parts. Part I. contains 
a full account of all the caves in England and Germany, which 
contain organic remains ; and Part II. a detail of the evidences 
of an Universal Deluge, as afforded by phenomena actually exist- 
ing on the surface of the earth. To the First Part the author 
has added notices of the osseous breccia in Gibraltar, Nice, Dal- 
matia, &c, ; and of the human remains in caves : and to the Se- 
cond Part, he has added the opinion of Cuvier, and an appen- 
dix on the excavation of valleys by diluvial denudations. 

As we propose to continue this subject solely as a branch of 
Physical Geography, we shall proceed to the description of the 
caves of Kirby Mooraide. 

Caves at Kirby Moorside. 

** The cave at Kirby Moorside was intersected in working the 
face of a quarry of the same limestone as that at Kirkdale, at 
the north end of the town, and on the right side of a narrow 
gor^ or valley called the Manor Vale, which descends from the 
north towards the Vale of Pickering, nearly parallel to the val- 
ley of Kirkdale, being about sixty feet broad, and bounded by 
slopes forty feet high, and forming one of the many smaller val- 
leys of denudation excavated on this limestone by the diluvial 
waters, as they subsided from the moorlands to the Vale of Pick- 
ering. A considerable portion of the right bank of this valley 
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has been laid bare by the workings of the quarry, and on the 
facfe of it there are traces of a fissure connected with , severed 
small cavernous holes. The aperture discovered last spring is in 
the centre of this quarry, and near its floor. On removing the 
wall with which Mr Duncombe had caused it to be closed, it was 
found to pass obliquely into the body of the hill, and to be inter- 
sected at a few feet from its entrance by a large fissure. This 
point of intersection forms, as at Kirkdale, the widest and most 
lofty part of the cavern, within which it diminishes into smaller 
vaults, which soon become impassable : the outer part of the 
cave when first opened was about four feet high and six broads 
and its entire floor covered with an uniform mass of loamy clay, 
precisely similar to that on the floor of the den at Kirkdale. 
On digging into this loam it was found to be six feet deep for 
a con^derable distance inwards, and to contain no bones. At 
its bottom there was no stalagmitic under-crust dividing it from 
the limestone floor, nor any repetition or alternation of a se- 
cond or third bed of stalagmite in any part of its substance. 
Its surface alone was in many parts glazed over with an ex- 
tensive sheet of it oozing outwards from the side walls, and 
sometimes entirely crossing and forming a bridge over the loam. 
Above this orust some parts of the roof and sides were loaded 
with stalactite in its usual fantastic forms ; but there were no 
bones of modern animals, nor traces of loam, or even of dust, 
upon the surface 6f the superficial crust of stalagmite. In all 
its circumstances, as far as they went, it agreed with, and con- 
firmed the history and chronology I have given of the cave at 
Kirkdale, excepting the two accidents of its not having been in- 
habited as a den, or received any stalagmite on its floor, before 
the introduction of the diluvial loam. The absence of bones in 
this cave (the mud being present) adds to the probability that 
it was by the instrumentality of the hyaenas, and not of the di- 
luvial waters, that the animal remains were collected in such 
quantities in the adjacent den at Kirkdale. - 

" At about a mile east of Kirby M oorside, at a spot called the 
Back of the Parks, there are other quarries on both sides of a 
comb that descends rapidly into the valley of the Dove, in the 
face of which there occur several small caverns and vertical 
fissures : these fissures vary from one to six feet in breadth, and 
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rise from the bottom of the quarry to the surface of the land, 
and are ^tirely filled with diluvial loam of the same kind as 
that in the caves both here and at Kirkdde, and the Manor 
Vale. It was in the upper part of one of the fissures that se- 
veral human skeletons were found and taken out in the year 
1786, but the spot on which they occurred has been destroyed 
in coatinuing the, workings of the quarry : they were probably 
bodies that had been interred here after a battle.'' 

Open Fissure in Duneombe Park. 

*• The newly discovered fissure in Duneombe Park differs from 
those we haVe been last describing, in the circumstance of iti^ 
being of postdiluvian origin ; it contains no diluvial sediment 
and no pebbles, and has within it the remains of animals of ex- 
isting species only, and these in a much more recent and more 
perfect stftte of preservation thkn the bones at Eirkdale. It is a 
great irregular crack or chasm, in the solid limestone rock, 
which forms a steep and k>ily cliff on the right side cf tlie val* 
ley of the Rye, being in that most beautiful valley of denuda- 
tion nrfiifch descends from Rivaulx Abbey through Duneombe 
Park to the town of Helmsley, and on the teft bank of which 
are the magnificent terraces of Rivaulx Abbey, and of the 
gardens at Duneombe Park. The crack has probably been 
formed by a subsidence of part of the cliff towards the valley, 
and terminates upwards near its edge in a small aperture, about 
twenty ftct long and three or four fiset broad, which is almost 
concealed and overgrown with bushes, and which being nearly 
at right angles to the edge of the cliff, lies like a pitfall across 
the path of animals that pass that way. It decends obliquely 
downwards^ and presents several ledges or landing places and 
uregular lateral chambers, the Roots of which are strewed over 
with loose angular fragments of limestone, fallen from the sides 
and roof, and with dislocated skeletons of animals that have 
from time to time fallen in from above and perished. One of 
Mr Duncombe's game-keepers had been for many years aware 
of the existence of bones in this chasm, but had never mention- 
ed it till my second visit to Duneombe Park, when we examined 
it, descending by means of a rope, and found it to contain the 
skeletons of dogs, sheep, deer, goats, and hogs, lodged at vari- 
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oils depths on the landing-places I hare just mentioned : the 
bones lay loose and naked on the actual spots on which the ani- 
mals had died, and to which they had probably fallen when pas- 
sing carelessly along the surface of the Park above; they were 
neither broken, nor buried in loam, nor incrusted with stalag- 
mite, as at Eirkdale, but simply stripped of their flesh ; they 
are not adherent to the tongue when fractured, but retain much 
more animal matter, and are in all respects more fresh and re- 
cent, than those which occur at Kirkdale entombed beneath the 
loam. 

^^ In a geological point of view, the occurrence of these bones, 
under the circumstances above described, is important, as illus- 
trating the manner in which the bones of antediluvian animals 
may have been accumulated by falling into nmilar ^ssures, 
which are now filled up with diluvial mud and pebbles ; for if 
fissures existed (as they undoubtedly did) on the antediluvian 
face of the earth in much greater abundance than since that 
grand aqueous revolution, which has entirely filled up so many 
of them with its detritus, there is no reason why the then existing 
animals should not have fallen into' them and perished, as mo- 
dem animals do in the comparatively few cavities that remain 
still open in our limestone districts : and when we consider that 
it is the habit of graminivorous animals to be constantly tra- 
versing the surface of the ground in every direction in pur- 
suit of food, it is obvious that they are subject in a greater de- 
gree than those which are carnivorous to the perpetual danger 
of falling into any fissure or imperfectly closed chasm that may 
lie in their way ; and in this circumstance we see an explanadon 
of the comparatively rare occurrence of the remains of beasts of 
prey in the osseous breccia of the antediluvian fissures, although 
they also occasionally perished in them, as the dogs do at this 
day in the open fissure at Duncombe Park.^ 

The caves now mentioned by our author are : 

1. The Cave at Hutton in the Mendip Hills. 

2. The Cave at Derdham Downs, near Clifton. 

3. The Cave at Bailey, near Wirksworth. 

4. The Dream Cave, near Wirksworth. 

5. Three sets of Caves near Pljrmouth. 



Digitized by 



Google 



and the open Fiiswe in Buncombe Pa/rjc. 225 

6. The Cave at Crawley Rocks, near Swansea. 

7. The Cave at Paviland, near Swansea. 

1. The Cave at HtOtm. — This cave is one of many cavities 
of mountain limestone, which were lined and nearly filled with 
ochreous clay. The bones foimd in it were the teeth and 
bones of the elephant, and some few remains of horses, oxen, and 
two species of stag, besides the skeleton of a fox, and the meta- 
carpal bone of a large species of bear, and the molar teeth and 
tusk of a large hog. Mr Buckland supposes that these bones 
were not dragged in by beasts of prey, but were either drifted 
in by the diluvian waters, or derived from animals that had fallen 
in before the introduction of the ochreous loam, which is clearly 
of diluvian origin. 

2. Cave on Derdhani Downs. — This cavity in mountain lime- 
stone contains fractured bones, partially encrusted with stalacti- 
tical matter, and the broken surfaces have also an external coat- 
ing of thin vitreous stalactite, proving the fracture to have been 
ancient. One specimen is the fossil joint of the horse. *^ It is,'' 
says Mr Buckland, ^^ the tarsus joint, in which the astragalus 
retains its natural position between the tibia and os calcis; these 
are held together by a stalagmitic cement, and were probably 
left in this position by some beast of prey that had gnawed off 
the deficient portions of the tibia and os calcis.'' 

8. Cave at JBoZfey.— This cavity of mountain limestone was 
intersected in working a lead-mine, and contained some bones 
and molar teeth of the elephant. 

4. Dream Cave. — This cave was discovered in December 
1822, in the pursuit of a lead-vein through solid mountain lime- 
stone. It was filled with a confused mass of argillaceous mat- 
ter and fipagments of stone, in the middle of which was found 
nearly the whole skeleton of a rhinoceros, and some remmns of 
tH6 ox and the deer. Mr Buckland infers that these bones 
were derived from animals that perished by the same waters 
that introduced them to the cave. 

5. Caves near Plymouth. — ^An account of some of these caves 
has already appeared in the Philosophical Transactions for 1817 
and 1821, and some of the others will be described in the vo- 
lume for 1823. 

Tot. IX. NO. 18. OCT. 1823. P 
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The bones of horses, oxen, hyenas, deer, and volves, have 
been discovered in these caves in great quantities. Mr Buck- 
land is of i^inion, that the animals had fallen during the anti. 
<yiy vian p^iod into the c^n fissures, and there perishing, h|Ki 
remmned undisturbed in the spot on which they died, till drift- 
ed forwards by the diluyiap waters to their present place in the 
Invest vaultings with which these fissures had communicattcm. 

0. Caveai Crawley AodEv.— This cavity is in Oxwich Bay, 
about iwelve miles S W. of Swansea, in a quany ti limestone. 
The bones found in it were diose of the elq^hant, rhinocoos, 
-ox^ stag, and hyaena. They have a slight odireous incrusta- 
tion. 

T Cave of PavUand. — There was lately discovered* about 
fifteen miles north of Swansea, two large caves, facing the sea, 
on the fpont of a lofty cliff of limestone, whidi rises more than 
100 feet perpendicularly above the mouth of the caves, and be- 
low diem slopes at an angle of about 40^ to the water's edge. 
In the principal one, called the 6oat'*s Hole, Mr Buckland 
found bones of the elephant, rhinoceros, hors^, stag, bear, hyaena, 
fox, wolf, ox, deer, rat, birds, and a portion of that of a woman 
clearly postdiluvian. Bods and rings <^ ivor}-, a skewer of 
bone, charcoal, and fragments of recent bones, were also found. 
The remmns of a British camp exist on the hill immediately 
above the cave. 

The othar cavern^ also ^plored by Mr Buckland, is about 
100 yards farther to the west, and is very similar to the firs( in 
size, ibrm^ifnd portion. 

Mr Buck&nd ^^idudes his account of the English caves with 
the following observations : 

'^ The above facts are, I think, sufiicient to warrant us in con- 
cluding, that in the period we have hem spedaing of, the extinct 
qpedes of hyaena, tiger, bear, elephant, rhinoc^nos, and hip- 
popotamus, no less than the wolves, foxes, horses, oxen, dew, 
and other animals which are not distinguishable from existing 
speeies, bad established thanselves from one extremity of £ng. 
land to the other, from the eaves of Yorkshire to those of Ply- 
mouth and Glamorganshire ; whilst the diluvial gravel-beds of 
Warwickshire, Oxford, and London, show that they were not 
wanting also in the more central parts of the country ; and M. 
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Ciivier has established, on evidence of a similar nature, the pro* 
bability of their having been spread in equal abundance over 
the Continent of Europe. But it by no means foUowd, from 
the certuntfT of t^e bones having been dragged by beasts of 
prey into the small cavern at Kirkdale, that those of similar ani- 
mals must have been introduced in all other cases in the same 
manner ; for as all these animals were the antediluvian inhabi«^ 
tants of the countries in which the caves occur, it is pos^ble 
that some may have retired into them to die, others have fallen 
into the fissures by accident and there perished^ and others have 
been washed in by the diluvial waters. By some one or more 
of these three latter hypotheses, we may explain those cases in 
which the bones are few in number and not gnawed^ thd ca< 
vems large, and the fissures extending upwards to the siurface ; 
but where they bear marks of having been lacerated by beasts of 
prey> and t^here the cavern is small j and the number of bones 
and teeth so great, and so disproportionate to each dther as iii 
the cave at Kirkdale, the only adequate explanation is, that 
they were collected by the agency of wild beasts. We shall 
show hereafter, that iii the case of the German caves^ where 
the quantity t>f bones is greater than could hav6 been supplied 
by ten times the number of carcases which the caves, if cram^ 
med to the full, could ever have contained at one time, they 
were derived from bears that lived and died in them during sue* 
cessive generadonsi 

" Although it must appear probable from the facts I have 
now advanced^ that similar bones abound generally in the cave^ 
iMid fissures of our limestone districts^ we shall yet cease td 
wonder that their existence h^ been so long unnotic^j when 
we consider the number of accidental circumstances that must 
concur to make them objects of public attention. l4f^, The ex- 
istence of caverns is an accidental occurrence in the interior of 
the rockj of which the external surface afibrds no indication^ 
when the mouth is filled with rubbish, and over|[town with 
grass, as it usually is in all places, excepting cliffs, and th^ face 
of stone quarries, id^ The presence of bones is another acci-r 
dent, though probably not an uncommon one in those cavities 
which were accessible to the wild animals, either falling in, car 
^titmng spontaneously^ or being dragged in by beasts of prey^ 
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in the period immediately preceding the deluge. 8J, Afur-^ 
iher requisite is, the intersection of one of these cavities, in 
which there happen to be bones, by a third accident, viz. the 
working of a stoneuquarry, by men who happen to have suffi- 
cient curiosity or intelligence to notice and speak of what they 
find, and this to persons who also happen to be willing or able 
to appreciate and give publicity to the discovery. The neeesl 
sary concurrence of all these complicated contingencies rehdei^ 
It probable, that however great may be the number of subter-^ 
raneous caverns, in an inland country, very few of them will 
ever be discovered, or if discovered, be duly appredatcd. Those 
I have mentioned in Yorkshire, Devon, Somerset, Derby, and 
Glamorganshire were all laid open, with the exception of the 
caves at Paviland, by the accidental operations of a quarry or 
mine." 



Art. Wi'^ Account of a Map drawn hy a native ofDawas or Ta" 
vay. . By Feancis Hamilton, M. D. & F. R. S. & F. A. S. 
Lond. & Edin. With a Plate. Communicated by the Author. 

X HE accompanying Map, Plate Y. was procured from the na-' 
tive of Dawse, mentioned in my accoubt of the general map of 
the Empire of Ava*. He had been sent by the King of that 
country to Ceylon, in order to bring an account of the Temples 
at Anuradapura, the ancient capital of the island ; and, when 
I arrived from Rangoun, was at Calcutta on his return. As I 
had an opportunity of shewing the man civilities and kindness, 
he gave me his assistance in arranging the geographical mate- 
rials procured in Ava ; and, being far from danger, spoke and 
wtote without fear or restraint. I have, however, to regret, 
that I omitted to procure all the names of places in the M ran- 
ma character. The Map was originally drawn on black paper,^ 
with a pencil of steatite, such as the Mranmas commonly* use.* 
A Mahommedan painter copied the outlines on paper, and I 
wrote the names in English letters, as the man read them from 
his black book. Afterwards he added the Mranma characters 

* See this JovnuU^ No. iiL p. 91. 
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to many of the considerable places ; but, as be was not accus- 
tomed to write with our paper and pens, he did the work with 
xlifficulty^ ^nd many of the names were therefore omitted. 

Between the shore dT the Bay of Bengal and a chain of hills 
running through the centre of the Malay peninsula, a consi- 
derable portion of the country is occupied by a tribe, which, 
although it speaks a dialect cf the Mranma language, has in 
general been subject to Siam. When I was in Ava, however, 
this tribe was subject to the Kmg of the Mranmas. Formerly 
it had princes of its own, who resided at a city named Tansen- 
sari by the Mranmas, and Tenasserim by Europeans, and 
on this account the tribe is usually called Tanaensari. Some 
lime before the year 1784, this tribe had been separated from 
Siam, and reduced to the domimon of Ava; but soon after the 
GUjvemor, enraged at the execution of his father, rebelled, and 
threw himself sUnder the protection of Siam, by sending a hand- 
some daughter as a present to the King of that country. The 
Siammese, however, were not able to ret^n possession, much to 
;the regret of the inhabitants, but fled with little resistance be- 
fore an army of Mranmas, sent in 179S, to expel them. In 
1795, the country occupied by this tribe was divided into two 
(iovemments, Dawas or Dhawae and Breit, each under the 
authority of a Lieutenant (Zikkaeh) of the Viceroy (Mrowun) 
pf Martaban or Mouttama. 

The Map now under discusidon belongs properly to the. Go- 
vernment of Dawae alone, with which the compiler, being a na- 
tive, was best acquainted ; and this is marked by a dotted line, 
denoting the boundary between it and Breit towards the south, 
and betyireen it and Kalinaun and Je or Ye on the north. Per- 
haps, therefore, in giving an account of this map, I should have 
confined myself entirely to the territory within this boundary; 
but as no opportmdty is Ukely to offer, I think it best to say 
somewhat concerning the adjacent territories, some of which are 
]xiA down with tolerable detail in this Map. 

In the first place, however, it is to be remarked, that the 
;aordiem extremity towards Rangoun, Zittaun and Mouttama 
or Martaban, is merely a rude sketch, placed with a view t6 de- 
pote that such places are in that direction; and in a former 
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number of this Journal *, I havfe already stated what appeared 
necessary concerning these places. I have also mentioned "f", 
that a city called Je or Ye, althoqgh laid down in a map by the 
native qf Taunu on the island called Bhalu, at the mouth of 
Martabah Bay, is in feet on the continent, as represented by the 
native of Dawas in the map under discussion, ^tonio Roland, 
a Portuguese who had long frequented these parts, informed 
me, that a boat sailing with a fair wind requires twenty-four 
flours tp reach the mouth of the Rangoun river from this island, 
which, allowing two marine leagues an hour, will give a dis- 
tance of 144» geographical miles,— quite incompatible with the 
distance at which Martaban is laid down by Mr Arrowsmith 
from Bangoun, Bhalu Island, according to the Map of the 
native of Da was, is of considerable extent, and is high land, ap« 
pearing as if a cpntinuation of Zaingisuk hills X. 

The pountry south from Martaban seems to be divided into 
valleys by several ridges of hills, running parallel to the sea \ 
and the Government of Ye, besides: the Island of Bhalu, occu- 
pies the space between the sea and the nearest ridge, which 
space is in general flat and productive of rice, and i$ watered 
by a small river running from north to south. The town called 
Ye or Je is said to be large, and to be built on a rock surround^ 
^ by a creek or perhaps ditch, the same term bring used for 
l)oth in the Mranma language* This Crovemment of Ye i§ 
separated from Mouttama by a river called Asami, which rises 
from the central ridge that separates Siam from Pegu ; and it 
formed ^ part of the ancient kmgdom of the latter name. Its 
proper natives, therefore, were Talmn or Moen ; but most of 
these have retired to Siam, and are no doubt anxious to recover 
the land of their fathers. From Mouttama to Ye coasting 
boats take about two days, going from sunrise to four in the 
frflernopn; but during the remainder of the day or in squalls, 
they retire into some of the creeks with which the coast abounds. 
From the map it would also appear to be sheltered by mcare 
shoals and islands or rocks than are laid down in our charts. 

• See this Journal^ No. ix. p. 82. 
t No* ix. V 83. " $ No. ix, p. 8?. 
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Between the ridge ot hills bonsding the district ftf Ye on tht 
east, and the great central ridge of the Malay pemnsola, tbeit 
seems ta be a fine ralley watered bj a considerable rhren This 
rises by two heads, of which the largest comes from the eentntl 
ridge, and is called Mrenibra, Pra or Bra, signifying the soiu^ 
of a rtver« The other brandi springs ftoni the highest part oi 
Uie weslem ridge, Ibrtning a moimlaia called Wsenpo, which 
coBununicates ks name to the stream issuing firom it The 
united Btre^ms^ form the river of Dawse ot Tavay of European 
geographers, and boats navigate this to the jimction of the two 
branches by which it is formed. A little way below tins junc 
don, oQ the east side of the river, is a dty named Kalemaun, 
the ca|»tal of a small government which formerly belonged to 
the kii^dom of Pegu, and occuf»es the upper part of the valley 
watered by the river of Tavay . Towards the north, this valley, 
with all the vicinity of the ridge of hills separating the king, 
dom oi P^u from that of Siam, is occupied by very extensive 
woods, which in some measure protect diree rude tribes from 
the tyranny of both states. By the nadves of Tavay these 
tribes are called Kadhu, Lowa, and Kuwi. The first of these 
ore considered as a kind of Karsen, and are probably the same 
with the Karwn mentioned^ as boarderii^ on the east ade of 
the Taiwan country. The Iiowas, according to the nadves of 
Dawse, speak a kind of Siammese, whidi confirms the opimon al- 
ready mentioned -f*, of the Sammese bdng descended from the 
Lowas, intennixed with colomsts from China and India. Wkh 
regard to the j^uwi, I heard only a report from some nadves of 
Dawsd at tUl^un; but towards the fironder of Martaban' 
there is a city of this name belonging to the Siammese, vrhidk 
I suspect is the CouU of M. Loubere, I have, however, learn, 
ed nothing to liable me to judge whether this city derives its 
name from being inhabited by Kuwi, or merely from its being 
the mart for carryii^ on trade between the Kuwi and Siam« 
mese : one or other drcumstance, however, b probably the orll 
^ of the name. 

Although the dde reaches to the juncdon of the two streams 
which unite to form the river of Tavay, and although, (^ course^ 

* See Uiis Jwriui, Ko« iv« p. 96T. f No, iv. p. 268. 
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boats can ascend the whole way, yet at low water the stream is 
shallow, and vessels of any burthen must anchor at the mouth 
of the river. From Martaban this anchorage is about four or 
£ve daysT sail for boats coasting, as I have already mentioned, 
that is, sailing about ten hours a day. The distance, according 
jto Arrowsmith, is about sixty-four marine leagues, or axteen 
leagues ap<lay ; for much time is lost in going in and out of 
creeks for shelter, and in going round shoals, rocks and head- 
lands, with which the coast alx)unds. From the anchorage to 
the city of Tavay, boats go up with one tide ; the distance, 
therefore, is probably less than Mr Arrowsmith has adopted. 
Another tide carries boats up to Kalinaun, which, therefore^ is 
not probably more than forty or fifty miles from the mouth of 
the river. When Tavay belonged to Siam, it was built of briqk, 
and was a large place : but now it is reduced to buildings of 
wood and bamboo, those of brick, by the law of Ava, h&ng 
reserved for God and the King, or for such favourites as may 
obtain special licence, and this is seldom indeed granted. 

Dawfl^ stands on the east ade of the river, between which and 
the sea is a very narrow ridge of land ; for it is oaly three 
hours journey by land from Dawse to Moyeip, a viUage oppo^ 
site to which there is a good anchorage, sheltered by islands, 
rocks, and sands. On the ridge between Tavay and Moyeip, 
and not far from the road, is said to be a volcano; .nor is this 
improbable, as the island of Narcondam, at about seventy 
leagues distance, has been long in a very active state of igni-.. 
tion. 

A considerable quantity of tin is proourpd from the territory 
of Dawae. The mines are on a large hill on the great central 
ridge, and called Sakana. It is four days' journey by land, south 
and east from the city of Dawse. The tin found there is rec** 
koned very fine, and is coined into a money current in that vipi- 
nity. It is to be observed, that tin-mines are also situated in 
Junk Ceylon, as it is called in our charts, to the south, and 
near Taunu to the north ; and there is reason to think, that, 
throu^out at least the whole of this length, die ridge of hills 
passing on the east side of Dawse is contimied, .which would 
perhaps imply a continuity of mineral productions, extending 
from Lat. 7° 30' to Lat. 19** N., or about 800 miles. 
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Besides tin, the cKstrict of Tavay produces black pepper and 
cardamoms for exportation. Both are very inferior in quality 
to those produced in Malabar ; and the cardamomB, I presume^ 
are of the kind described by Rumphius, which is a different 
plant frooL that cultivated in Malabar. 

The territory under the Governor of Dawse reaches the whole 
way from the sea to the frcmtier of Siam, including both the 
lower part of the valley, in which ILaUnaun is situated, and the 
coast south from Ye. 

It reaches along the coast a litde farther south than the 
Tavay Island of our seamen, which by the natives is called 
Maleille-kiun, that is about 12^ 4(X N. latitude; and on the 
north to near Ye, which, being half way between Tavay Pcnnt 
and Martaban, will be nearly in 15^ 20" N.; so that froni 
north to south the district will extend about 140 geogra- 
phical miles. The river Tavay, I should imagine, is not near 
so considerable as Mr Arrowsmith represents. From the mouth 
to the forks, where it is formed by two rivulets descending from 
the hills, he makes about ISO miles ; but boats go this distance 
in two udes, which I do not think will allow more than forty 
miles in a direct line ; and Taway should be about half of this 
distance from the anchorage. At no great distance from the 
anchorage, between it and the central ridge, towards a great hill 
named Kiaeppuetaun, is a ruined city called Taunboup, once a 
place of some consequence. 

The Southern Government occupied by the tribe of Tanasn* 
sari takes its name from the capital city, called Breit by its in- 
habitants, and Mergui by Europeans. This government ex- 
tends along the coast from about 12^ 40^ north to a village 
named Maze, which is nearly half way between Mergui and 
Junk Ceylon, diat is, about 10° N. latitude, ^vbg thus 2° 40^ 
or 160 geographical miles for the length of the district. Its 
breadth, like that of Tavay, is not nearly so conriderable, being 
confined between the sea and the central ridge of the peninsula, 
which in . the 10° of latitude, is only about 80 miles across^^ 
and at Mergui is only about 120. The width of the province, 
therefore, may, be from forty to sixty geographical miles; but 
it besides includes a great many islands, composing the Mergui 
Archipelago of European navigators. 
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Among those islands is found ambergrease, and they produce 
some of the finest shallows* nests that are sent ta the CSdnese 
market, toge^r with mudi biche^e-mer. This is a very large 
marine slug, nearly allied to the genus OhchicBum, and when 
dried and smoked, notwithstanding a most forlndding appear- 
ance, is in great request among the luxurious Chinese, as a sti- 
mulating article of food. It seems different from any of the 
qiedeg mentioiied by Cuvier*, and has not, so far as I know, 
been described by naturalists. Along this coast, and on the 
adjacent islands, is prepared a great quantity of shrimps and 
prawns, which are dried in the sun, and formed into a mass 
called Ngapi by the Burmas, and BaUschong by the Indian 
Portuguese. Much balaclKng is also pr^ared fVom fish ; but 
this is not so much valued as that pepared from crustaceous 
animals. This substance is highly offensive to the smell of 
Europeans, and equally so to sight \ but among all the nations 
east from Bengal, and in the great Indian Arcbipelagc^ it is 
the grand seasoning for rice, and in universal demand. Bendes 
grun, the vegetable productions of this territory that are fitted 
for exportation, are cardamoms, black-pe[^)er, and betlenut^ 
It has no mines. 

Breit or Mergui, the chief town c^ this province, stands on 
an island situated in the mouth of a considerable river; but 
which, I suspect, is not near so large as represented by Mr Ar« 
rowsmith. In this map it is represented as passing through the 
great ridge that bounds this province on the east, and of course 
rising in the dominic»is of Siam. It comes by two sources from 
the eastern face of the central ridge, and the most remote issues 
from a high peak called Kiseppue4aun, or Cock-fight Hill, 
which is nearly east from the mouth of the Dawse river, about 
100 geograjdiical miles north from MerguL The shelter branch 
springs ixom the vidnity cH Sakana, where the tin-mines of 
Dawse are, four days^ journey SE. from that dty. On ascend- 
ing this river three or four days, boats come, on the northern 
side, to the ruins of the ancient capital, named Tansensari by 
the natives, and Tenasserim by Europeans. This is neoriy east 
of Mergui, and was formerly the residence of the princes who 

• i?ej7ie dnmd^ vol H. p. 410. 
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governed both districts^ never perhaps as independent princes, 
but certainly at least as hereditary tributaries. 

In going by land from Tansensari to Piappi, a town on the 
Gulph of Siam, the traveller crosses many streams all running 
towards that sea, which would seem to imply, if the two branches 
of the Mergui river spring from the east side of the central 
ridge, that immediately beyond Tanaensari there is another ridge, 
on the farther side of whidn the route between this city and 
Piappi lies, while the upper part of the Mergui river is eon-^ 
fined in the valley between the two ridges. 

From about Lat. 10° N. to the frontier of the Malay state 
called Queda, the western coast of the p^insula formed a go« 
vernment fully subject to Siam, and governed by an officer cal- * 
led by the Siammese Bhura Silan or Lord of Silan, because 
his principal resid^ice was on the island of Junk Ceylon of our 
mariners, which Mr Arrowsmith calls Salanga Island, This 
governor was not a hereditary prince like the King of Queda, 
but held his office at the pleasure of the Siammese monarch. 
The town where he resided was at the S£. end of the island, 
Bome way up a river. Captiun Thomas, who commanded the 
Seahorse, in which I went to Rangoun, visited the place^ where 
he was politely received, and traded with the governor for tin, 
on account of the King of Siam. The mines are on the island, 
and are under the management of Chinese. On the continent, 
opposite to the NE. end of the island, is a large town called 
Papara, from which the strait separating the island from the 
main derives its name. The Mranmas, I believe, call this is* 
land Salsemo, and say, that from thence boats can go to Piappi, 
a town on the Gulph of Siam, in six or seven days. If there 
be not some mistake in this, there must be a passage from the 
Bay of Bengal to the Gulph of Siam, leading from the Straits 
of Papara, , and thus rendering Malaya an island, and not a 
peninsula. Such indeed at Ava I always heard alleged to be 
the case ; but as the accounts I received were contradictory, 
and in general placed the passage at or near Mergui, which was 
entirely denied by the natives of that place, I should have 
abandoned all ideas of such a passage, weihe it not from the re- 
port given concerning Salsemo by the natives of Mergui ; not 
that I look upon this as sufficiently conclusive^ but still it dc« 
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serves some attentbiL Although the passage is smd to have 
salt-water all the way, it seems to be nav^able only for boats at 
small vessels. 

Towards the frontier of the Mranma territories^ on the Bay 
of Bengal) in 1795, the Siammese had a large town named 
Saersen, in the vidnity of which many elephants are caught* 
It was in the government of the Bbura SUan, as is also Ban* 
garim, a town between it and Papara. This government was 
subdued by the Burmas b 1810, but has probably been since 
restored to Siam. 

Queda on the west, and Tringani on the east side of the 
peninsula, adjoin to (he Siammese dominions, I presume at the 
channel crossing from the Straits of Papara to the Gulph of 
Siam, if such exist. Both are inhabited by Malays of the 
Mahommedan religion, and governed by hereditary cUefs, who 
assume the title of Sultan ; but whenever the Government of 
Siam b in vigour, they pay tribute to its King (Poa of Puaz»- 
wadi), who allows them the title of Raja. 



Art. V. — On the Knights Moves over the ChessJnxir^f 

JZLavikg in a former .Number (Vol. IV. p. 393.) ^ven a qo» 
jHous abstract of an ingenious and successful attempt to analyse 
the Automaton Chess-player of M. de Kempelen, which has so 
long exdted public attention, we return to the curious but ano- 
nymous work which furnished us with that abstract, for the pur- 
pose of ^ving an account of the various methods by which the 
chess-board may be covered by the moves of the Knight. 
' This curious operation was often exhibited by the Automa- 
ton, both over the whole board^ and over half of it; and the 
ingenious author of the work alluded to, was thus led to study 
the subject, and to determine that this operation might be per- 
formed on any parallelogram conasting of Twelve squares and 
upwards, with the exception of Fifteen and Eighteen squares.. 
Two of these operations we have already given in the volume 
already referred to ; and we shall therefore confine ourselves to 
the collection of different solutions made by our author, and t9 
those which he has himself discovered. * 
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The path of the Knight over the board is of two kinds, teT" 
minable and iiUerminable. It is interminable^ whenever the last 
or concluding move of a series is made in a square which lies 
within 'the Knight'^s reach of that from which he originally set 
out ; and terminable in every other instance. 

The celebrated Euler published a paper on this subject in the 
Memoirs of the Academy of Berlin for 1759> and has there 
<^ven a method of filling up all the squares, setting out from 
one of the comers. He has likewise given an endless or inter- 
minable route, and he explains a principle by which the routes 
may be varied so as to end upon any square. Solutions of the 
same problran have also been given by Montmort, Demcnvre, 
and Mairan, which are given in Plate VI. in the following 6rder : 

Terminable RotUes over the whole Board. 



No. 1. By Euler. 


No. <K By Demoivre, 


2. 


Ditto. 


7. Mairaiu 


3. 


Ditto. 


8. Montmort. 


A. 


Ditto. 


9. the Author. 


6. 


Demoivre. 


10. the Author. 


Interminable Routes over the whole Board. 


No. 11. 


By Euler. 


No. 16. The Author. 


12. 


Monsieur W. 


17. Ditto. 


13. 


the Author. 


1& Dittob 


14. 


Ditto. 


10. Ditto. 


1& 


Ditto. 


$0. Ditto. 



Abt. YL-^Remarks on ^ Phenomena of the FcSH of the Leftfj 
and the Physidogy Gf the painted CoroBa of the Flower. 
By John Mueeay, F. L. S. M. W. S. &c. 

X HE phenomenon of the fall of the leaf in autumn has been 
variously accounted for. The learned and eloquent President 
of the Linnean Society has presumed it dependent oa the msh 
turation and expanaon or swdUi of the bud, and this opinion 
has been adopted by others. M. Vaudier ingeniously compro- 
ii^ises the question by considering the leaf soldered or cemented 
"to the twig. This latter hypothesis is soon discussed. The 
most earless observer can discover the continuity of the vessels. 
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Tbe experiment is a very simple one. Let a leflf be torn ficsn 
the twig, and a portion of bark and wood follows. When the 
leaf assumes the autumnal tint, then indeed^ as with the ash, &c. 
it may be insulated, but the leaf is now dead, the veaseb oTsup* 
ply no longer minister their living juices,**-4ts veins are exhaust- 
ed, and it hangs a withered appendage, and prey to the first 
autumnal breeze. 

There are» in like manner, circumftanoes which do not Iuu> 
inonize with the first ojnnion : but to mention the fall of the! 
early blossom in an anak^ous relation, the sudden denudation 
of the mulberry-tree^ without any change of colour, by early 
frost *, shews us that the cause may act mddenbf and premOr 
turelg^ and must be something iUeiinct from Ae dimeneiond 
increase of the bud. 

The sap has its periodical resolution, and as it moves in its 
channel, acted on and influenced by the vicisatudes of an atmo- 
sphere ever varying its deneity^ and the ihermometric^ hygro- 
meiricj and electrical relations of which are always fiuctuatiDg^ 
it must change its pulse eanfonnaUy ; and the flux of its stream 
must correspond with the drcumstances on which it hinges, and 
by which it is accelerated or retarded, r^ulated or checked^ 

The spring gives an animating stimtilus to the puhctum so- 

liens of Vegetation, whidi is thus aroused from its hg^bema- 

. culum^ and the tree then assumes its beauteous and refreshing 

mantle of greeii. This is succeeded, as the season advancest 

by the blossom and the fruit. 

Now, the sap must not only be ihuch varied in it^ periodic 
tuii^ of revolution, btit be oboliept to the external agents enu- 
qiera^, and thus M^iU th^ character of its deports be essentially 
changed. The sap, at firat tapid^ becomes, as the sua adtan-' 
ces toward the tropic of Capricorn, more languid in its course^ 
Tb^ tifita of autumnal foU^ «rp tl^ ^temal insignia which 
Unppune^ the cbA90^ that take placca The gradual disuniop 
iip4 final fall of tl^ \^y is connected with tl]ia padual cpqi^r^ 
liQn and close of the am^stpmosiiig vespe^ and this constriction 
19 the pcms^q^^pce of ^ loss of caloric, \yj reason of ra^iff^ 
to the uncl9u4ed sky; Qtf in the abs^ce of the illttminatiqg 
sunbeam, in dark weather. All drcumstanpes being the sam^ 

* See Bradley on Gardening, Lond. vol. i, p. 19lf., end voL iL p. £4; 
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the amount of denudation will have a faithful correspondmce 
wiUi the phenomena which fa¥our nuliation ; and I am persua- 
ded, from repeated obsenradon, that the leaves which strew the 
brooks aee more numeroui^ in the evening and at night than 
dming day^ when the calorific impresacms of the sunbeam play 
on the leafy surface. 

There is a f^enomenon which I do not remonber to have 
aeon any where estimated, though it seems to me to add force 
to the opmion presumed. In the beech and oaky &c. particu- 
larly in the former, the leaves begin to fail from the tips of the 
twigs or branches, and are slied gradually downward: now 
this is in exact conformity with what should happen in conse- 
quence of radiation ; the lower fdUage is protected from its effects 
by that above it, the last, being lowered in temperature, falls, 
and exposes that leafage which before was ccnnparatively oon^ 
cealed and dieltered ; it falls in turn, and is succeeded by the 
next, &c. We cannot suppose this j^enomenon connected with 
the gradual retirement of the sap from the extremities of the 
branches. The twig can never be wholly exhausted of sap;-^ 
the drculation is comparatively languid, and its action torpid ; 
but were it to evacuate the branch entirely, it must cease to live. 
In torpid animals the circulation continues, though reduced to 
its lowest ebb. Experiment has determined this, and the ana- 
logy holds good. 

In spring, the temperature acquired by absorption more than 
oounterbalaaoes the loss sustained by ro^fia^iofi, while in autunan 
this last is a maanmum. In very early spring, the pnematur? 
blossom is often cut off by the sudd^ii cpentracUon of the vf^s^ 
which supply it. 

By watering the early bloom befons sunrise, the fatal conse- 
quence referred to is peiphi^ {myented; because the fiFects pf 
racBation ar^ ^lodified by a film ci aqueous vapour ; or the 
previously oonti:vu^ ym^ ar^ softened and expanded to the 
more gradual we^eptUm of the temperature died upcxi the flower 
by the solar ray. 

The coaouA is a very interesting sulgect of inquiry. The 
celebrated Linn^us conceived that the petals acted as wings 
to waft the flower up and down in the i^r. Others have believed 

V 
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that the radiant disc reflected heat into the interior of the 
flower ; and the author of the ^ Botanic Garden'' considered 
the petals as the lungs of the blossom. 

We witness the flower of the plant unfolding its blossom to 
welcome the orient beam, and when the shadows of the evening 
close around it, we see it fold up its drapery, and droop and 
decline. The Helianthus seems to trace with its radiant corolla 
the march of the sun ; and we see the daisy open its golden eye 
to the solar ray. It is clear, then, that there is a relation be- 
tween the disc of the flower and the sunbeam. 

The coloured petals appear to drink deep at the solar fount, 
and to maintain a temperature in correspondence with their tints 
and relation to the prismatic colours. Consequently, the flowers 
indigenous to an ^^^ tdtima Thvle^ will preserve that tempera- 
ture inviolate, ^< amid an atmosphere with ice still lingering in 
Its veins,^ while those plants which bear the same beauteous 
tapestry, and glow in more' brilliant and richer dyes, under a 
vertical and burning sun, will absorb no more. When the sun 
is concealed, then those flowers will radiate temperature, and 
be completely shut, so soon as it amounts to that of the ambient 
medium. 

The colours peculiar to arctic and antarctic regions, as well 
as those which decorate alpine scenery, considered relatively 
with those which adorn the plants of equatorial climes, — ^uay, 
even the early flowers which beautify our spring, will be found 
in tlie utmost harmony with this view. The snowdrop first ap- 
pears on the scene, not even daring to lift its eye to a cold and 
watery sun,— >the external white of the corolla, the worst ra- 
diator, will reflect none of that which the golden cup within 
has imbibed from the illuminated medium ;— while the auitmnal 
crocus has its blue insignia in accord with the declining sun ; 
and as it emerges from the earth, the bud is whUe, because 
otherwise, as it could have received nothing from Ught, so it 
could lose nothing by radiation, without certain injury. 

So soon as the solar ray strikes the crimson tips of the daisy 
(i e. the ^' eye of day^), it begins to unfold its bloom to the in- 
fluential temperature of the sunbeam, and it shuts up its snowy 
corolla in the evening, to protect the acquired warmth of the 
day from further reduction. 
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Thus does it expand the blossom in virtue of the absorption of 
heai * from the sunbeam, and as it loses part of its acqiured 
temperature by radiation toward the afternoon and evening, it 
will slowly close by the contraction of the fibres, the necessary 
consequence of decreased temperature. There may be instao- 
oes which seem counter to this deduction, such as the ^* night- 
blowing cereugy'^ the " marvel of Peru^ &c. These plants, 
however, are not indigenous to Britain. The loss sustained by 
radiation on the part of the corolla, will readi its xen>, when 
it amounts to that of the ambient air. The flower has now 
locked up its petals, and lower it cannot fall, though the tem^ 
perature of the ambient air may' continue to decline. 

The Nymphaa^ and its congener the sacred Lotus of the 
Ganges and the Nile, gradually shut their flowers as the even- 
ing advances, and finally plunge beneath the wave,«»a medium 
of uniform temperature, and where loss by radiation is un- 
known. 

' I wish it to be distinctly understood, that I have been led to 
the opinion now presumed, in virtue of a very extensive series 
of experiments {many hundreds)^ on the temperature of the 
coloured corolla at different periods of the day, &c. To detail 
these would occupy some pages ; but an example may be 
given. The ball of a delicate thermometer was, in such cases, 
rither placed on the expanded polypetalous disc, or introduced 
into the monc^talous bell, tube, 8rc. 

On the shelf of a greenhouse stage, CaUa JEthiopicaf 55^ Fahr. ; 
Rosa odora, 56^ Fahr.; AmartfOis Jofmsoniana, 5T Fahr. : out 
of doors, air, 54.5, Corchorus Japonica, 6&*; double red 
Jnenume, 57.6* Fahr. Air, 6«* Fahr.; BOUs perennis,6i*B'^ 
In another experiment, air, 63'' Fahr., CarduuSy 64.5 ; Cam' 
pantday 64^ And, Air, 58** Fahr. Centdurea montamtk^ 59°; 
Leontodon Taraxacum^ 60.6" f. 

' * Manj ati anxious visit to the CtMHua grandifionu has been cUeeppqinted ; 
but tiM Cumtor of the JkiCenic Gtrden «t Hidl iiilbniie i^ 
M«toiU/jf» and with a species of cloiiic force, on bringing a dutgw rf ignited coait 

near it, 

t So have I found a gradually declining temperature in flowers toward even- 
ing; the rerf coloured corolla being lower than the^eibw, the Urn still less, and 
the vAite not sensibly varied. 
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Aet. VlI,'^N<^ketn regard to (Tie TemperaiureqfMmes. By 
Mathew MilleB) Esq. 5l8t Light Infantry, M. W. S ♦. 

X HE bte «xpmmeiit9 oii the tttmpciatiu^ of miae^ made in 
Cornwall, aiid in other ooimtiies, having given- rioe to varioUB 
gpecuia^nt m iegaid to the dlstribotion d heat in the cmiet ef 
tile earth, dfcdf .which'appear to me to be unsatisfaetory, I now 
beg leave to cifier' for conaderatxNi of the Sodety, an explana- 
tjern, wMcb^does not Gsem liable to theobjectbns that have been 
opposed to tfie others. • 

In every " mine,, vmh-tke exception of a- few, which are level- 
fl^, the venliktion is^earried on by causing the air at the sur. 
hiot to descend^ and tmverse the works^.and then aso^d. Now, 
it is evident, that if a portion of mr from the surface be carried 
down to the bottom of the mine, it will be condensed in propor- 
titm ta<the depthof th6 miiije^ and^ in consequence of this conden- 
sation, will become heated, and the degree of heat will of course 
be in propor^on to the depth of the mine. The air thus heated 
traiverses the worits, and imparts its heat to the strata ; it then 
asfeendS) and>is stKceeded by a fresh* portion of m from the sur- 
faoB, which sn the same way becomes heated, and imparts its 
beat to the strata^ and they^ in tinm, communicate it all around. 
Thus, in a long course of working in a dbep mine, the ur at the 
bottom is heatedi and also the rooks to a conaderable defith ; 
and when the workmg ceases, the mine takes a long time to lose 
hs teiti|)erature ; 'and this isfound to be the case, particularly 
whetr the mine bceomes full of water, the water being found at 
first of a high tempermtuie^ and gradually to lose its heat, which 
is hi conse^pience of the atnita imparting theirs to the water, and 
as soon as they have given out aH thcsr heat, the water indicates 
the mean temperature nearly of the place. 

The reverse takes tpliMBe in an old mine when rewinrked ; in 
thsit case, th^ i^ptnfiMfe rises gradually as the working con* 
tinues : and in those mines which are not worked^ but in which 
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the ventilaUon still goes on, I believe it will be found that they 
do not lose more of their tempecature than can be placed to the 
abstraction of the other causes of heat in working mines, such as 
that produced by the men^ and the JightSw 

The exact quandty of heat given out by air, in proportion to 
its condensation, it is difficult to ascertain, biit every day^s ex^ 
perience proves it to be very consideiable ; and, I bdieve, this^ 
added to the other obvious sources of heat in mines in a state of 
working, will be found sufficient to account for their high tem- 
perature. 



Aax. y III.— Tahks of the Variaiion of ike Magnetic Needle in 
d^ereni parte tf the Globe. 

X HE interest which has been recently esu^ted by the greaC 
discovmes in electro^magnetism, and the pxt>bability that the 
meteorological and magnetical phenomena of oar globe have 
some strong bond of connexion, rendet it dearaUe that the va- 
rious observations on the Variation and Dip of the Needle should 
be collected together. Professor Hansteen of Chrbdania, from 
whose interesting work on the Magnetism of the Earth we 
have already made copous extracts* (the only ones, indeed, 
that have yet appeared in our language), has collected almost 
all the observations that have been made up to the year 1818, 
when his work was completed. 

We shall therefore translate his Tables, so far as they go, 
and then add all those observations which have been made du- 
ring the last six years. We have omitted the names of the ob- 
servers as unnecessary, and also the longitudes and latitudes of 
the places of observation, as every person can readily obtain this 
bformation from ordinary works, and as the insertion of them 
at present would swell the Tables to a length that would have 
rendered them quite unfit for the pages of a periodical work. 

• See this JounuiJly Vol. III. p. 124; Vol, IV. p. 114. and 36$. 
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Table I. Containing the Variation of the Needte^ as observed 
in Denmark^ Norway and Sweden. 





Yeir of 


Magne. 




Year of 


Magne. 


Naxm of Places. 


Observa- 


ticVa- 


Namis of Placu. 


Observa- 


ticVa. 


« 


tion. 






tion. 


riation> 


Aiendal» 


1796 


20*21'W. 




1774 


16"'27'W. 


Arboga, 


1799 


17 25 




1775 


16 37 


Avestad, 


1799 


17 40 




1775 


16 20 




1768 


19 20 




1775 


16 33 


Bergen, 


1791 


24 45 




1775 


16 26 




1792 


25 30 


, 


1775 


16 27 


Bommd Island, 


1792 


24 52 




1776 


16 27 




1780 


34 30 




1776 • 


16 30 


Chzistiansund, - 


1768 


36 30 




1776 


16 30 


Christiansand, - 


1794 


22 




1776 


16 28 


r 


1761 


15 15 




1776 


16 32 


Christianiay - J 


1769 
1816 


16 45 
20 15 




1777 
1777 


16 20 
16 39 


( 


1817 


20 3 




1779 


17 5 


Carlberg, 


1799 


17 5 




1782 


17 41 


Carlscrona, 


1716 


11 15 




1783 


17 49 




1649 


1 30 E. 




1784 


17 42 




1672 


3 35W. 




1784 


18 




1730 


10 37 




1785 


18 7 




1731 


11 15 




1786 


18 9 




1766 


15 5 




1792 


18 23 




1765 


15 3 


Copenhagen, 


1793 


18 15 




1767 


15 7 




1806 


18 25 




1768 


15 13 




1807 


18 21 




1768 


15 




1808 


18 22 


' . 


1768 


15 2 




1809 


18 22 




1768 


14 50 




1810 


18 16 




1768 


14 56 




1812 


18 17 




1769 


15 30 




1813 


18 22 




1769 


15 29 




1813 


18 11 




1769 


15 34 . 




1813 


18 10 




1769 


15 22 




1813 


18 14 




1770 


15 32 • 




1813 


18 8 


Copenhagen, - - 


1770 


15 32 




1814 


17 58i 




1770 


15 32 




1814 


17 56 




1770 


15 32 




1814 


17 56 




1770 


15 37 




1815 


18 6 




1771 


15 32 




1815 


18 3 . 




1771 


15 42 




1815 


18 51 
18 15 




1771 


16 2 




1816 




1772 


16 17 




1817 


18 5 




1772 


16 




1817 


17 551 




1773 
1773 { 


16 12 




1761 


13 50 




16 16 




1769 


15 25 




16 17 




1770 


15 90 




1773 


16 22 




1771 


15 40 




1773 


16 9 


Drontheim, 


1772 


16 6 




1773 


16 20 




1773 


16 40 




1774 


46 17 




1774 


16 46 




1774 


16 20 




1775 


16 58 




1774 


16 32 




1776 


17 30 
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Tab. ll.—C(mtimu!d. 





Yevof 


Masne. 




Tear of 


Magne. 


Nmta or Placu. 


Obaerva^ 


tlcVa. 


NaMM OV PI.ACU. 


Obvnra. 


tfcVa. 




tiOD. 


riation. 




tion. 


liation. 




1777 


ir4yw. 


f 


1718 


5»37'W. 




1778 


17 50 




1763 


11 48 




1779 


18 




1764 


11 58 




1790 


18 




1765 


18 8 




1781 


18 94 




1766 


18 15 


Dronthciniy • 


1788 


18 SO 




1767 


18 81 




1783 


18 38 




1768 


18 88 




178S 


18 30 




1769 


18 33 




1784 
1786 


18 35 

19 


Stockhoun, - 


1771 
1778 


13 4 
13 4 


DyitfiMds HavcOf 


1786 


48 41 




1775 


13 80 


Fahlim, 


1799 


18 45 




1777 


13 56 


Flekkero^ 


1783 


19 89 




1786 


15 34 


Fredericksbor^y 


1810 


18 50 




1787 


15 17 


GottCDbuig, - 1 


1694 


8 30 




1800 


16 80 


1748 


18 40 




1811 


15 58 


Havneaoidy 


1786 


35 81 




1817 


15 36 


Hohneiishavn, 


1786 


4$ 9 


I 


1817 


15 34 


Hanunerfeflt, • 


1765 


6 50 


Sdbag, 


1746 


9 


Hnstappen laland. 


1766 


7 


Sala, 


1799 


16 


Hvaloen Chnxcli, 


1768 


16 85 


Sljderbiirke, 


1746 


9 15 


Hveenldaad, • 


1672 


8 35 


SiUSBiik, - 


1804 


18 30 


HdaiiigSer, 


1761 


14 


Sidankyla, . 


1776 


5 30 


Hedmora, 


1748 


9 10 


Skiervoens Church, 


1768 


16 30 


Jukaigerwi, - 


1776 


11 3Q 


Stromstad, 


1804 


18 


KidTigs Chinch, 


1766 


5 30 


Sulen Island, 


1791 


87 15 


Kaiaqok, . 


1768 


6 50 


Talvift 


1766 


6 50 


Konggwinger, - 


1779 


17 30 


t 


1695 


7 


MeiiB, - 


1803. 


81 


\ 


1736 


5 5 


Koping, . 


1799 


17 15 


Torneii, - \ 


1748 


7 30 


Nya Kopparberget, 


1799 


17 85 


1 


1767 


8 50 


KoDgiar, - . 


1746 


930 


V 


1777 


11 45 


Kunmo Church, 


1776 


530 


UUgoki, 


1748 


3 30 


Lindesness, - 


1605 


7 10 E. 


( 


1718 


5 37 


Lofoeden Isles, 1 


1608 
1609 






Upsal, - j 


1740 
1746 


8 49 
8 45 


LnndPftnhof, 


1785 


19 30W. 


Uhma Capel, 


1768 


10 45 


Lyderhom, - 


1768 


19 80 


Uranienbunr, 


1678 


8 35 


Lmdesberg, - 


1746 


9 36 


( 


1748/ 





Nortli Cape, 


1769 


6 


Wardhn*, - • 


30 


Non, • 


1799 


18 35 




1775^ 


5 38 


Nanberkc, - 


1799 


17 35 




1748/ 


030 


Orebroe, 


rl799 


17 7* 


Vadaoe, 


1 


PatriiBord, - 


177» 


33 30 




1816 


7 55 


Rwt Island, 


1613 


4 8E. 


Vangs Church, 


1793 


19 50 


Stavanger, - 


1794 


82 86 W. 


Vestcriis, 


1799 


17 60 


Skudesness, - 


1613 


8 OE. 


Vinga Bak, 


1804 


19 


Stadthuk, - { 


1768 
1790 


19 10 W. 

85 45 
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Table II. Cmtaimng the Variation of the Needle in Russia. 





Year of 


Magne. 




Year Of 


Magne- 


Nams op Flacm* 


Observa* 


tic Va. 


Nambi op P1.ACB8. 


Observa. 


tic Va- 


.- I'-'" ■ . ' 


tloii. 


^nation. 




tion. 


riation. 


Awi^iflcha Bay, 
Banraonoi Kamen, 


1805 
1787 


5*'39'E. 
17 40 


Neschio, - -j 


1779 
1782 


10* O'W. 
10 


Bamanl, 
Casan, 


1770 
1761 


2 45 
2 25 W. 


Oreni]|ttrg« 


1769 1 


3 30 
3 20 


1805 


2 2E. 


Qrsk, 


1769 


15 




1761 


50 


Orel, 


1781 


9 


Cathairioenburgy • 


1805 


5 27 




1726 


3 15 




1783 


7 27 W. 




1727 


2 30 


Carchow, 


1811 


5 17 




1730 


4 4 


Cherson, 


1782 


10 10 




1741 


3 56 


Caffo, 


1772 


7 




1755 


430 


Dmitrewsk, i 


1771 
1773 
1773 


5 49 

6 30 
10 40 


Petersburg, 


1772 
1774 

1782 


3 30 

4 50 
730 


St Elizabeth, 


1770 


945 




1784 


8 13 


Gluchow, 


1770 


5 30 




1797 


9 12 


Gurief, 


1769 


3 25 


. , . 


1805 


a 0? 


Gloubouca, 


1615 


18 


• 


1806 


- 7 52 




1768 


5J15 




1811 


736 


Jaktttskoi, • - 


1769 


5 




1812 


7 16 




1788 


2 


Perm, . ^ ^ 


1805 


1 10 E. 


Irkutsk, * 


1735 
1735 


1 U 

1 19 


Petropaulowska, . • 


1779 
1805 


6 19 
5 20 




1805 


32K. 


Petrosawodsk, 


1785 


5 9W. 


Jarowslawl, • 


1782 


4 OW. 


Ponoi, 


1769 


1 lOE. 


Jenicola, 


1785 


7 15 


Peczora, 


1611 


22 80 W. 


1769 


2 15 


Pustoserskoi, 


1€14 


20 




1769 


1 45 


Revd, 


1751 


7 80 


Kola, ' . 


1769 


1 45 


Riga, 


1750 


8 




1769 


1 45 


Samara, 


1770 


8 K) 


Krexnentschuk, 


5770 


8 


Sietscba, 


1770 


9 15 




1735 


2 


Sisrao, 


1770 


550 




1735 


1 


( 


1735 





Krasnojarsky 


1735 


I 45 


Selenginsk, \ 


1735 


30 




1735 


1 30 


I 


1735 


2 45 


Kiaciita, 
Kiow, 


.1735 


3 


Saratowv 


1773 


3 28 


1735 


2 45 ' 


Sewastropol, 


1785 


11 13 ' 


1773 


9 IS 


Tscherkask, - 


1770 


550 : 


Kaluga, 
Knnk, 


1784 


745 


Tara, 


1805 


6 tfG.. 


1784 


5 


Tomsk, 


1805 


5 37 


Kostroma, 


1782 


345 




1716 





Kesloff or Koz- ] 

lov, . r 

Lubny, 


1785 


11 38 ; 


ToyoUk, - - 


1761 
1805 


3 46 

7 9 . 


1782 


^ 5 


Tanbow, 


1784 


545W, 


Mo6(^oir, 


1732 


5^26 


Umba, 


1769 


330 


Mosdok, 


1785 


e 40 


Ufa, 


1769 


1 30E. 


, Nez8hni>Kovima, 


1787 


14 40 E. 




1770 


2 


' Nizni-Udinsk, j 


1735 


3 15 W. 


Wologda, 


1785 


3 52 W. 


1 1805 


2 40E. 


Woronetz, * 


1783 


8 


Kertschinsk, 


1735 


3 OW. 


Zarizin, 


1770 


450 
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Tab. IIL >Cmlaimng 4it VanaHan^of iht NeeUt in HoUand, 
J*ru»»ia, Ae NetheHtrndt, jqnd ^Switxetkmd. 





Year of 


Magne. 




Year of 


HW^ 


Nakbb t>r Pf.ACM. 


Observa- 


tic Va- 


KMCts or P&Acts. 


Observa- 


tIcVa. 




tion. 


riatloo. 




tion. 


riaUon. 


Antwerp, 


1600 


9* O'E. 


• •• 


1801 


2r26'W. 


AmstettdaoB, 


W67 


17 80 W. 


r 

Geneva, 


^1602 


21 »7 


Augrttt^ - - 


1772 
1798 


16 40 
18 26 


1803 
1804 


21 18 
21 13 


1717 


10 42 


GriUa, 


1770 


.1^ 50 




1717 


10 52 


Gottingen, 


1777 


16 48 




1724 


11 45 


Hague, 


1782 = 


20 16 




1735 


11 6^ 


In^pniclb 


1787 


.22-40? 




1725 


11 52 




1600 







1751 
1764 


14 16 
14 15 


Konig8berg» 


1628 
164(2 


1 
1 5 




1770 


16 9 




1774 


13 30 


•• 


I77S 


16 48 


liaipBie, 


1749 


13 


, 


1774 


16 54 




1776 


19 48 


' ' 


1775 


17 l\ 


. / .' . 


1785 


19 44 




1777 1 


.1%.4A 


Mmlienn, . . 


1786 


19.53 , 




16 45 




1787 


20 2 


BerHn; 


1777 


16 42 


' 


1788 


20 5 




1778 


16 45 


Mittau, 


1783 


10,52 ' 




1779 
1780 


16 46i 
16 48 


Middteburg,^ i 


1786 
1788 


21 14 
91 '56 




1782 


17 47 


Nuremberg, ■• 


16$5 


5 5 




1783 


17 51 




1774 


15 45 




1784 


17 57 


■ 


YIU 


16 Id 




1785 


18 3 


Public, - 


1781 - 


16 AO ' 




1786 


18 20 


1782 


17 44 




1787 


17 44 




1786 


18 . 




1788 


17 5 




.1787 


17 20 




1805 


18 5 


Rotterdam, 


1767 


19 




1805 


17 57 


( 


1784 


17 49 




1805 


18 2 


R«aeiMbuig, J 


1785 


19 1 




1782 


17 20 


{ 


1786 


19 11 . 


BoUMy « ' 


1784 


17 41 




.1747 


.13 34 




1787 


18 1 




1748 


14 22 




1788 


16 55 


TfiHngen, * 


1749 


14 45 




1628 


1 


,, 


1750 


14 30 




1642 


3 15 


. 


1752 


14 37 


Dantdc. 


1670 


7 20 


Taokennnnd, . •• 


1814 


19 




1682 


8 48 


Vienna, 


1638 







1760 


11 




1760 


13 


* 


1811 


13 48 




1781 


18^ 


Dusaeldorf, 


1783 


20 




1782 


18 40 


Dresden, 


1797 


18 30 




1783 


18 39 ; 


Freybeig, 


1769 


15 40 


WttTlabufg, - ,, 


. 1784 


18 30 


Prankfort-on-Mayne 


1774 


16 32 




1785 


18 33 


Franeker, 


1771 


19 30 




1786 


18 31 




1773 


18 30 




1787. 


18 35 


Geneva, . 


1797 
1800 


19 40 
21 30 


Zurich, 


1762 


15 15 




1 
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Aet. IX.*-(j20amfig« of Natural Higton/j gaihered on the 
Coast qf ScoOand during a vojfoge in 1881. By the Ret. 
JoHK Flbminc, D.D., F.R.S.E., M.W.S. &c. (Contiaued 
from VoL VIII. p. 808.) 

XN the forenoon of the 6th August we again touched at 
Thorso. In the 8tore>house belon^g to the salmon-fishery 
on the east dde of the river, we observed a large Pollack, or^ as 
it is called on the west coa8t/,where it abounds^ Lgfthe. On the 
east coast it is seldom miet with, although at the Isle of May we 
have caught them with a rod in company with the young of the 
cod and ooal*fish. Leaving Thurso Bay, our course was now 
directed westward, for the purpose of pasang through the Pent- 
land Frith. While abreast of the Whitenhead it was easy to 
discover, from the change which had taken place in the shape 
of the cliffs, and th^ manner of deoompodtion, that we had 
passed the limits of the great deposit of sandstone which occurs 
on the east and north of Caithness, and of which the islands of 
Orkney chiefly conast 

The Sa^ manUifiirmis of Dr MacCulloch, who first des- 
cribed and figured the animal, was observed in the evening in 
great abundance. When. young, the condition in which diey 
were at this time, the individuals adhere laterally in such a man- 
ner as to form chains often of a foot or more in length. Eight 
days after this they appeared in general detached, having at- 
tained th^ full dze, in which they exceed an inch. At each 
extremity of the back there is a conical process, nearly equal to 
the body in length. The anteal process which covers the bran- 
chial orifice, is more produced than the other ; which last ex- 
hibited some appearances of avascular structure. The stomach 
was of a dark brownish orange, and (as well as the branchial 
band) was dbonctly seen|through the transparent gelatinous body. • 
This species, (which is probably the Salpa maxima of Forskael, 
Descriptiones AnimaKumf p. IIS.), is very abundant in company 
with our Etdimana quadrmigvlarie in the friths among the 
Hebrides. It is to be hoped that the attention of the naturalists 
of those districts will be directed to the investigation of its his- 
tory, at present very obscure. 
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When at the mouth of Loch Eribol on the morning of the 7th, 
we landed at the cave of Uamh Smowe, which has been so well 
described, (we beUeve by one of the greatest writers of the age), 
in the Edmburgh Annual Register for 181 2, vol. v. p. 2. p. 438. 
It is situated in a horizontal bed of bluish com{iact limestone of 
greatextent, abounding inbedsandcontemporaneousvrinsof white 
quartz. Upon entering the cave numerous wUdpfgeona^ water 
ouzels and common sandpiperst (Totanus hypoleucos), hastily 
escaped. The walls were hung with Scohpendrium vtUgare^ 
CyaOiea dentaia, Rhodiola rosea^ and ChrysospUinum opposUi- 
folium. On the mossy ground over the roof of the cave, 
especially near the place where' the rivulet enters it through a 
chasm in the rock, the Dryas odopetala was flowering in a 
healthy state, probably the northern limits of its British geogra- 
phical distribution. In walking &om the cave to a sandy bay 
on the east ade of Taiout-head, the Saxifraga aizoideSy Tha^ 
Udrum minuSy Habenaria vifidis, Liatera ovaia and cordata, 
invited out attention. A few shells were likewise observed, viz: 
Helix nemorcdis and Arbustorumy Bvlimus Jhbsdatus and 
VUrma pdhuAda^ On the beach we observed many fragments 
of Spofigia pahnaiUy and in the deeper pools left by the tide 
the Aphfsia depilans seemed to abound. 

In the morning of the 8th we found omrselves to the west- 
ward of Cape Wrath. Nor did we find this promontory mis: 
named, for we soon experienced a stiff gale, which induced us 
to take shelter in Stornaway. Next morning, in expectation 
that the wind would abate, we proceeded on our voyage^ but 
were now forced to run into Loch Shell. The gneiss rocks which 
prevail at these two places exhibit little to interest the minenu 
legist on a cursory view. At the latter place we observed, in a 
fishing boat, many Sea Bream^ here termed Braize. (The Cypri- 
nus ''rutilus is called Braize in Xhe river district of the Clyde.) 
This is the Pagrus Rondeletii of WiUoughby, although the pe- 
culiar character which he asagns, ^* in pinnis dorsi et ani ex- 
tremis cutis in sinum quendam procurrit, et extremos pinnse 
radios obvolvit et fere occultat,^ (Ich. S18.), did not appear 
obvious. The Hake is, according to the J^timony of the fish-* 
ermeh, frequently caught here ; the Tibsk occasionally. The 
former is probably near the northern, the latter near the south- 

Oigitized by LjOOQ IC 



250 Rev. Dr Fleming's Gleanings qf Natural History 

em limitfi of their British geographical distribudon. The 
Escara cervicomis is oominoD on the fishing grounds in about 
seventy fathoms. 

Leaving Loch Shell, we came to anchor in the 80ut|i hay of 
Scalpa or Glass Island, on the morning of the 10th. In tra- 
vemng the damp mossy surface of this island, which is inter- 
sected by numerous small lakes, the following plants ooeurr«d 
in plenty. Schmua nigricans and albuSj Dmzera rotundifcUa 
ttodAngliea, Nymphaa alba^ and Lobdia DortmamuL 

Upon vifdting Tarbert, and returning by Urga, we had an op- 
portunity of witnessing some interesting examples of the indus- 
try of the small farmers of Lewis. The surface of the ground 
is unusually rugged and naked. The inhdbijtants, however, col- 
let the soil from those places where it is too thin, .or even from 
the crevices of the rocks, sometimes in handfuls ; and,' by ^la- 
dng it on the more level spaces, make artificial fields, some ^of 
them not exceeding a square yard, in which th^y raise a.«canty 
supply of wmter-fixxl for their cattle, whidi .in summer enjoy 
an extensive range of hilUpasture. By the sale of th^r cattle 
and the produce of their fisheries, they contrive to live comfort- 
ably, and even to pay a con^derable rent (on an average stated 
to us at L. 3 each farmer) to the proprietor, where aather re- 
aidaice, ccmifcul;, nor rent, on a cursory view, would be consi- 
dered practicable. 

. In the forenoon of the 18th, we rowed round the west and 
north sides of Scalpa. The state of the tide permitted me to 
perc^ve the riches of the submerged rocks along the slu»«9 
covered as they were with a great variety of molluscous. ani- 
mals and zoophytes. Want of time, however, and a consideidble 
swell in the sea, permitted only a casual glance. Trochus zi^ 
ziphinuSy Echinus esctdeniusj and Meconium dig^tuffh ap- 
peared to be common. By the examination of one of the Echini, 
while alive in a glass of water, and afterwards of fragments of 
the crust, preserved in spirits, I was able to .satisfy myself 
that the three species constituting the genus SediceUaria of 
Miiller, (Zool. Dan. i. p. 16. tab. xvi. f. 1-15.), are merely 
external organs of theJBchinus, in. which light Munro (on Fishes, 
Tab. xliv.), and Cordiner (Remarkable Ruins, No. xiii.) had 
previously considered them. 
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The specimens of Akgonium digiiaium, here procured, 
though all belonging to the same spedes^ differed oonsidenibly 
in form and colour. By comparing them with the figures 
which EBis has given in his Essay on CoralUnes, p. 88. tab. 
xxxn. a. A. A S. and Phil. Trans, liii. p. 431. tab. xx. 
f, lO-lS., no doubt remained in my mind with regard to the 
accuracy €^ the deiineadons which he has ^ven, although doubts 
have been expressed by M. Lamouroux on the subject *. This 
iild;urali8t having examined a species of Alcyonium, which he 
has described and figured in his <^ Polypiers Flexibiles,^ p« 886. 
tab. 12. f. 4. a. B. and tabi xiii, under the title A. 2o&a/i/m, suf- 
fered himself to be misled in a way not uncommon, it is said, 
amcmg his countrymen, by assuming similitude upon too slight 
grounds, and then confounding this similitude with identity. 
Hence he hastily concluded, that the A. digiiaium of Ellis and 
the A. exo8 of Dr Spix (Annales du Museum, xiii. tab. 38.), 
belonged to his species. But the tentacula in his species are 
subcyUndricai, rounded at the extremity, and covered above on 
the margin with blunt tubercles ; the tentacula of the A. digu 
taium of Ellis are pointed and pinnated, while the tentacula in 
the A. exos of Spix, (the magnified appearance of <Hie is exhi- 
bited, ib. fig. 7.), are subclavate, blunt^ and villous. These re- 
markable disagreements of character between the figures of 
Ellis, and those of Spix, did not escape M. Lamouroux ; but he 
accoimts for them, (and the same reason we presume, he meant 
should apply to the want of resemblance between their figures 
and his own), by sa^ng, ^^ Cette diffierence est due peut^tre k 
Thnpeffectkm des instrumens dont se sont servis ces auteurs,^ — 
a charge brought, we believe, for the first time against EUis, whose 
reputation for accuracy it cannot injure ; nor can it be more 
destructive to the credit of the BavilKan naturalist. 

In the course of conversation with the keeper of the light- 
house Mr Beid, a judidous observing man, I was informed that 
rats (the brown or Norway rat, which abounds in the Hebrides), 
after a diower, go down upon the rocks> while the limpets are 



* In oc»flequenc6 of not employing snlBeiently powerful Jenscs, EUis and others 
]»ve felled to obeerye the annatur^ of diverging spicolae at the summit of the 
ridges on the body at the external base of the tentacula. 
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crawling about, and, by a sudden push with their nose, detach 
them from the lock for food. Should ihe first effort fail, an- 
other is never attempted against the same individual, now warn- 
ed, and adhering closely to the rock ; but the rat proceeds in- 
stantly to others still off their guard, until enough of food has 
been procured. 

On the 14th, we bore away for Loch Brocnn, but touched on 
the forenoon at the Shiant Isles. We landed on the north side of 
Grariveilan, near the mural promontory of columnar greenstone. 
The rocks in this neighbourhood consist of slightly indined and 
alternating strata of greenstone, trap-tuff of different kinds, 
highly calcareous, and containing Belemnites and flinty-slate, 
the characters of all of which have been minutely described by Dr 
MacCuUoch in his " Western Isles^ vol. i. p. 489. Guided 
by directions which I had received from Mr Neill, I soon met 
with the Wavellite, which he found here, and for the first time 
in Scotland, when making a similar voyage round .the north of 
Scotland in 18ll. Wavellite seems to be a recent production, 
as it forms a thin coating 6i cellular discs, not only on the sur- 
face of the flinty slate at the fissures, but on the surface of the 
detached masses which occur in these fissures. Towards the 
east side, in the high cliffs, we perceived indications of beds of 
iron-day, and some dark-coloured stripes, which were probably 
beds of wood-coal. To the cliffs of these islands the more ordi- 
nary sea-fowl resort in great numbers to breed. The puffins 
were abmidant. 

We came to anchor in Loch Broom in the evening of the 15tb, 
opposite to the viHage of Ullapool, an establishment once flour- 
ishing while the herrings frequented this part of the loch, but 
now quickly depopulating, rince these fish have changed, in this 
neighbourhood, the route* of their migrations. The village is 
built on a platform of stratified fresh-water gravel, considerably 
elevated above the present rise of the tides, and which must 
have been formed at a period when Loch Brocnn was a fresh- 
water lake, with its surface elevated considerably above the 
level of the sea, and previous to its junction therewith. 

In ascending the high ground on the south-east side of the 
bay, sandstone rocks were observed regularly stratified, and ha- 
ving a S.E. dip. Nearest the shore, quartzy sandstone prevails, 
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of a close subgranular structure, with interspersed grains of red 
felspar. This includes beds of coarse quartzy slate-clay, and 
fine sandstone conglomerate. This last seems to differ from 
the quartzy sandstone (or Quart^rock as it is also called), 
chiefly in the grains being rounded, distinct, horn a tenth to a 
twentieth of an inch in diameter, and connected by an alumino- 
siliceous cement, which is small in quantity, and easily decom- 
posed by the action of the weather. Higher up in the hill, the 
coarse, thick, slaty clay prevails, passing in several places into 
an irregularly granular, impure, yellowish-coloured limestone, 
with disseminated iron-glance. Above this the quartzy sand- 
stone again appears, until at the summit a dense slaty rock 
occurs, confflSting of quartz and mica, which I was inclined to 
term slaty sandstone, from its connections with the beds I had 
so recently passed over ; though, had I approached it through 
a gneiss region, I would, without hesitation, have pronounced it 
coarse mica-slate. In this last rock, portions of a coarse-grained, 
blue hmestone occur, exhibiting some appearances of being a 
fine conglomerate. 

While employed in turning over some stones, in search of 
marine animals, near low-water mark, I met with the Chiton 
lavis of Pennant {British Zooiqgy, iv. tab. xxxvi. f. 3.), which 
he states as inhabiting the shores of Loch Broom. This species 
is the Chiton ruber of Fabricius, and other continental natural- 
ists. It is not the Chiton Isevis of Montagu, described in Tes- 
tacea Britannica. The lavis of the latter author is distinguished 
from all the other native species (except the Ch. aVmSy with which 
it is not apt to be confounded,) by its reticular border, and from 
the Icevis of Pennant, in wanting the longitudinal coloured 
band. Pennant'*s shell is common on all parts of the Scottish 
coast It is probably the Patella articulata cymbiformis of 
Wallace, (" Orkney,*' p. 41.), at least the figure which he has 
^ven is expressive of its ordinary appearance. The ktois of 
Montagu is of rarer occurrence. His specimens were procured 
in Salcomb Bay, Devonshire. I have found it in Bressay 
Sound, Zetland. Our specimens agree in every particular with 
those from Devon, which were sent to us from Mr Montagu 
several years before bis death. While the Chiton lavis of Pen- 
nant must be considered as synonimous with rtibery the Ch. kevis 
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of Montagu m^st be reg^ed as aa indepeadeol; qiedecu Alodg 
with Chiton ruber the CK marynuUus and dnereus were rather 
common. 

When on board, I trawled up, by means of a grapple,, some 
splendid examples of Ijjminaria sacc7iarina and btdbosa, along 
with several manne animals of the rarer kinds. A single ^pe- 
.cimen of the Terebraiuia cmrita (which I have described and 
figured in my Philosophy of Zoology, vol. ii. p. 498, PI. iv. f. 6. 
' where Stornaway is, by mistake, marked as the halntat, instead 
of Ullapool) here found, was peculiarly gratifying, as con- 
stituting the third brachiopodous bivalve which I have had the 
good fortune to add to the British Fauna. I likewise found 
the Murex reiiculatuSi Nerita palliduloy Cardium Jhsdatum^ 
Venus virgithea and puUastra^ and Patella hungarica^ of Tes- 
tacea Britannica. A single specimen of the Trikmiaarhorescens 
occurred. Asierias Jragilis, cu^uleata, purpurea and glacialis 
seemed to be comm<Hi. A fragment of one arm of the latter of 
these was found in progress of forming a mouth and n^w ray^. 
Its appearance was indeed singular, and for some time puzzling. 
The Jmphitrite veniUabrum of Sowerby^s British MisceUany, 
and a Nereis^ probably the pinnaia of Zool. Dan. Tab. xxixJ 
Fig. 1-3. were likewise procured. Some boys in a ho^t alongside, 
who were fishing whitings, caught a crested-blenny (Bl^wiiug 
Galeriiaji an occurrence which they stated to be frequent 

We left Lochbroom on the morning of the 17th, on our re- 
turn to Spalpa, which we reached on the morning of the 18th. 
In the stomach of cod-fish (often a rich storehouse for the zoolcf- 
gist), taken in the channel, besides abundance of Asterias fra^ 
Us and aculeata, the following crustaceous animals occurred. 
Portunus pybevj the Cancer velutinus of Pennant, very com- 
mon in the Hebrides, and known by the term Keshokcrupen ,*-^ 
Gqnopkuv angukUus^ — Cancer cutper of Pennant, which had been 
dressed with fragments of the smaller fuci,-— Galathea strigosa, 
and Nephrops Norve^cus. 

(To be concluded in ovur next Number.) 



Digitized by 



Google 



( «M ) 

Abx. X.—OiBervations on ih^ formatioih qf Mists, and ih^ 
deposMon ffDcm. By Geobok Habvxy, Esq., M. G. S., &c. 
Commuiucated by the. Author. 

X OR the formatioa of mists, it is necessary that the tempe^ 
rature of the water should be greaUr than that of the ^ir ; 
but fcHT the depoffltion of dew, that the heat of the body on 
which it is to be deposited, should be less than that of the aU 
mosphere. For the knowledge of the former of these pnnciples 
we are indebted to the sagacity of Sir Humphry Davy ; and 
for the latter to the late lamented Dr Wells. 

Previous to the time of Dr Wells, it was supposed by Mr 
Wilson and Mr Six, that the cold connected with the formation 
of dew ought always to he proportional to the quantity of that 
fluid ; and the first mentioned philosopher had the credit of 
showing, that '^ the same degree of cold in the precipitating 
body, may be attended with much, with lUUe, at no dew, ac^ 
cording to the existing state of the atmosphere, in regard to 
moisture. As the difference of temperature, therefore, between 
the precipitating body and the ur, is not to be regarded as a 
proper measure of the quantity of dew depodted on a clear and 
tranquil night ; neither is the difference between the tempera- 
tures of water and air to be con^dered as at all proportional to 
the density of a mist The quantity of aqueous vapour con- 
tained in the atmosphere, is as necessary for the copious forma- 
tion of mist, as for the abundant deposition of dew. 

There are three principal conditions to be considered, when 
the formation ot dew is taken in conjunction with that of mist. 
In the first place, the temperature of the water, and the law 
according to which it cools ; secondly, the temperature of the 
land, and the law by which it radiates its heat to the sky ; and, 
thirdly, the quantity of vapour contained in the air. The va- 
ried character of these conditions must necessarily impart a 
corresponding diverdty to the results. The same circumstan« 
ces of temperature, whidi in one case would produce a oopous 
deposition of dew, and a mist of considerable density, in ano- 
ther case would produce only a moderate formation of each ; 
and even if we suppose the quantity of atmospheric moisture 
to remain constant, alterations of temperature will occasion in- 
numerable varieties of both. . ^,y, ,.,,, , ,y _. _ -^l^ 
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When the atmosphere is completely saturated with vapour, 
the greatest quantity of dew will be deposited, «when the limd, 
by a free radiation to a piu% and tranquil sky, has its tempera- 
ture diminished by the greatest possible quantity below that of 
the air reposing on its surface ; and a mist of the greatest de- 
gree of density will be formed, when the temperature of the 
adjacent water is ab(yoe that of its superincumbent air, also by 
the greatest possible quantity. The temperatures of the two 
masses of air, although unequal, may therefore be regarded as 
occupying a kind of middle state between the extremes here 
alluded to. 

In all cases the density of a mist will be jointly proportional 
to the di£Perence of temperature between the sea and land, and 
the quantity of vapour held in ^lution by the atmosphere at 
the time of its formation. 

To show, however, the quantities of moisture that will be 
precipitated in the form of mist, fog, or rain, from the mingling 
together of equal masses of perfectly saturated air, of different 
degrees of temperature, the following examples are given; and 
from which it will be perceived, that the n^oisture deposited in- 
creases with the difference of temperature of the volumes of 
air. The temperatures are those of the centeamal scale ; and 
the grains of vapour are what a metrical cube of air contains 
at the respective temperatures, when in a state of saturation, 
according to the experiments of Professor Leslie. 
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and the deposition tfDewt S5t 

From this Table it appears, that when the difference between 
the temperatures of the two metrical cubes of air amount to 
two centesimal degrees, the quantity of vapour deposited by 9, - 
metrical cube of the mixed £ur, amounts only to ^^^th of a grainy 
whereas the union of similar volumes at the temperatures of 4^ 
and 20% occasions a precipitation of 12 grains. The greatei* 
the difference, therefore, between the temperatures of the equal 
masses of air, the greater will be the density of the mist formed 
by their union. 

It does not follow, however, that nature, in the infinite di-> 
versity of her operations, is confixied, as in the particular cas€J 
here conaideredj tx> the mingling together of e^iai volumes of 
perfectly saturated air, or of air containing a less proportion of 
moisture. Two or more parts of one particular temperature^ 
and with any assignable degree of moisture, may be blended 
with other proportions of fdr, of a different temperature, and 
having other relations of moisture; and from such will aris0 
mists df eveify variety of density. 

Circumstances may be favourable to the deposition of dew 
on the borders of rivers, without contributing to the fcHrmation 
of mists. The atmosphere contains, at all times, some mois- 
ture \ and, therefore, when the relations of the temperature of 
the air aiid land are suitable, and a clear and tranquil sky pre- 
vails, a deposition of dew of some degree or other will take 
plaee^ But, although the relations of temperature between the 
land and water may b^ favourable t6 the formation of mist, it 
by no means follows that the union of volumes of jur, of un-' 
equal temperatures, will produce a lAsible condensation ♦; In 
some examples which I have witnessed, the extreme tenuity 
of the mist has indicated, that the circumstances of tempera-- 
ture and vapour were such as just to admit of its formation. 

The deposition of dew must always preteede the formation of 
mists. This will appear evident, when we consider the prin-' 
ciples to which each owes its origin. Suppose at some moment 
an equality of temperature to take place between the water, the 

' ■ ' ■ I ■ ... ■ . ... - .1. ■■ . ■ - . I 

* See Dr James Hutton's paper on the Theory of Rain, VoL I. p. 47< of th^ 
7r<te«aclMM of the Jti^oZ iSro(»^jf of Edinburgh. 

, VOL. IX. »o. 18. OCT. 1883. b 
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hxiAy apid thfi volumes of au? repo^og over eaeh^, la coBsei> 
quQne^s of tl^ un^ua} cpoUng powers of the land and water^ the 
£9^^ YfUl^st have its l^emperaturc reduced below that of the 
f^ ; ai^i; although by tbi^ diminutioii the equality of tempera- 
tju^ bN@t.Wf j(^ tfee |w<^ yolu^ae» of air will be destroje4, and a 
C9t)$||(ioQ created .favourable to the formation of mist ;, sdll, as 
A16 99oIti9g.Qf tb^ fif^t yolu^^ey »ad the iQi^gJiQg of the two are 
JkQt.oqiBeQappraj^^u^ aci9» d&w will be the first depodted« 

In proportion, however, as the land radiates freely, witH the , 
9fm^ r4pi4ity must die temperature of the superii^cumbent sir 
b^ ^iiQipished,. ai^ the equiUbrium between it and the atuio.- 
i^hfSJfe hearing over tlie water be disturbed. The rapid forma^ 
^9. of dew^ is therefore accompanied by drcumstances favour- 
fibhM the quipk for^aation of mist ; and it hence becomes pro- 
bably,, th^t) under such conditions, mist will be formed at an 
farlier p^idpd of the night, than when the land radiates less co* 
piou$ty, apd dew is deposited in less abundance. 

If, in consequence of the interpo$ition of a canopy of clouds, 
the cooling of the land and water should he checked, and an equa- 
l^^y.of temperature be restored between the two masses of air, 
4ncl the bodies 0151 which they respectively repose, the deposoU 
tbn. of dew will be suspended, and likewise all tendency to, the 
&rther formation of mist. The entire dissipation of the latter 
may likewise result from the. change. 

Or, if we suppose a temporary interposition of clouds, and 
eonpeive the land to radiate its heat only at intervals, oorre- 
^ponc^Qg changes of te^nperature will immediately follow ; an 
ificrease of heat taking place when the sky is obscured, and a 
diminution when, its clearness is restored. Dr Wells has furnished 
aijase, wherein the temperature of grass increased 15^ in the 
9hoj:t ^)aee of forty-five minutes, and which was at the same time 
accompanied by ^n elevatic»i in the temperature of the air of three 
d<^rees and a half. Nor is it improbable but that exaipples 
sometimes occur, of dew and mist being deposited in the for- 
mex part of tj^e night, and both disappearic^ before the mor- 
ning; or, as it may sometimes happen, the Ibrmer be preserved^ 
and the latter dissipated. The first ^<^ these phenomena naay 
take place, when a portion of the nigfat, favourable to the for- 
mation both of mist and dew, is $uc<:eeded by a bmk wind ; ^ 

Dig1.tized by Google 



artd tie < deposition of Dew. 259 

and the second, when, by the interpodtion of dense cloudsy the 
temperatnie of the land is raised, and winch, by impartii;^ its 
influence to its superincumbent air, restores it to a temperature 
equal to, or even greater than that of the atmosphere reposing 
on the water, ultimately causing the mist to disappear, from the . 
increased capacity of the air for vapour. This latter circum^ 
stance will also account for the dispersion of mists in the mor- 
nilig} befi>re the disappearance of dew. 

The gentle motion that must also take place, from the mingr 
ling of the cold air from the land with the warmer air above 
the water, will have a tendency to increase the depoaition of 
dew, since new volumes of air will be successively brought into 
contact with the cold surface of the earth, and which, by depo». 
fflting their moisture, will augment the quantity of dew beyond 
what would otherwise have been formed, had tfie atmosphere 
remedned perfectly calm. Dr Wells found, that a slight a^ta^ 
tion of the air was always accompanied with an increase of dew* 

The general tenor of these observations is in some degree 
(xu^firmed by a remark of the same indefatigable observer, that 
" dew is always very copious on those clear and calm nights 
yrhich are followed by misty or foggy mornings.^' 

Plymouth, I 
July 10. 1823, J 



Art. XI. — Description qfFive New Genera qfPlantSy belong-^ 
ing fo the Natural Order Bignoniacem^ By Mr David Don, 
Librarian to the Linnean Society, Corresponding Member of 
the Wernerian Natural History Society *, &c. 

x\MONG the numerous tribes of vegetables which people the 
vast regions of equinoctial America, the Bignoniacete hold a dis- 
tinguished rank, whether as regarded for the beauty of their 
flowers and the diversity of their forms, which give to the vege- 
tation peculiar features, or as objects highly deserving the atten- 
tion and investigation of the botanist. Perhaps in no tribe of 
plants, does the form of vegetation assume such variety as in 
this extensive family. In the beautiful genus Jacaranda^ are 

• fiead befois the Wernerian Natural History Society, 23d April 1S23. 
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contained the loftiest trees to be met with, either in this or any of 
the neighbouring orders. These splendid trees, which are en- 
tirely wanting in the ancient Continent, form one of the bright 
est ornaments of the forests of tropical America. Notwithstand- 
ing the apparent facility which attends the division of this order, 
on account of the size of the parts of fructification, yet none of 
the allied orders are less understood, or contain fewer genera, in 
proportion to the number of species. We are apt to^lace the 
Bigmynkbcea among the smaller tribes of vegetables ; but in 
thus viewing it, we do not consider the great number of species 
remaining to be described in our Herbariums. In judging from 
the number already known to be natives of tropical America, I 
am led to think, diat, when these vast countries are explored, 
the number will be very greatly augmented. 

The genus Bignoniuy as constituted by Linnaeus, contained an 
assemblage of plants, which, genericaliy considered, were widely 
different from each other. To Jussieu we are indebted, for ha- 
ving set us an example worthy of imitation, by his judicious divi- 
sion of this Dvergrown genus*. It is the great advantage which 
a natural system possesses over all artificial methods in the study- 
ing of vegetables, that it teaehes us to examine and group them 
according to their respective affinities ; and to give to the diff^ 
rent parts their relative importance in characterizing genera. 

Willdenow, and almost aU'those botanists who have followed 
the Linniean artificial method of classification, have lefl the ge- 
nus Bignonia untouched, without even adopting the important 
divisions proposed by M. de Jussieu. 

It is not my intention here to give a complete illustration of 
the order ; I shall confine myself merely to giving the charac- 
ters of the new genera which I have proposed. Perhaps, in a 
future number of this Journal, I may give some further illus- 
tration of this family of plants, as well. as that of Sesameay 
to which it is nearly related ; and on which I have, I trust, 
been enabled to collect some interesting materials. 

CHARACTERES GENERUM. 

Abgylia. 
BiGNONiiE sp. Lin. et Auctor, 
Ctdyx profunde 5-fidus, aequalis. CcrcUa basi tubulosa, 
supeme duatata, campanulata, subtus ventricosa^ limbo 5-loba, 
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subbilabiata: lobis late rotundatis, aequaGbus, marine undu- 
latis. Stamina 4, didynama absque rudimento sterilis. An- 
thera barbatae : lobis aequalibus, patenti^varicatis, apice fer^ 
distinctis. Capmla siliquasformis, compressa, biloculans. pU- 
sepmentum valvis parallelum. Semina transversa, margine 
membranacea. 

Herba (Peruviana) perennisj virena. Radix crassOf divtsa^ 
eamosa,Jusi/brmis. Caulis erectuSy pedalisj teres, ramuhsuSj 
viscidttSy ptd)escensy crassitudine penna anserince v* rariils di^ 
giti minorisy camosus. Folia aUernay Siepitis spithameaj remo^ 
tay composite peUato-digitatay petidata; partialibus profundi 
Jn V. tripirmaiifidiSyinagualibiiSy patentibusy in circulum^digestiSy 
minuti pubescentibus viscidisque : segmentb linearibus cuneaio- 
oblonffisvey obtusissimiSy integerrimisy camosisy inaqualibus. 
Peti(£ longi a/Undraceiy ^--^poUicareSy camosiy crassitudine 
pe?ma corvina v. anserina. Fedunculu9 caulis conttnuus teresy 
camosuSf viscido-pubescens. Flores terminalesy spicaHy numer 
rosi (12.-18). Pedioelli remotialtemiy brevesy strictiy unifioriy 
semiuncialeSy Anguli basi bracteoh angusU lineari iisdem bre-^ 
viore stifftdtiy a&fcesgue tomentosi. Laciniae calycinae lineareSy 
acutay rectay suba^piales, Corollse amplasy luteay magnitudine 
Catalpae syringifoliae, specios/e^ intra faucem punctis numerosis 
rubris notata. Stamina indusa. Ovarium compressuniy Une» 
arey enai/brme. Stylus staminibus longioTy fUiformiSy gracilis^ 
glaber. Stigma biiameUatum : lobis ovali-oblongisy aaitisy re* 
plicatis. ' 

A. radiata. 

Bi^onia radiata, Li/n: 

This beautiful new genus I have dedicated to the memory of 
Archibald, Duke of Argyle, a nobleman distinguished for his pa- 
triptic virtues and love of science, and mc»ie es^ially of botany. 
His fine garden at Whit ton Park, in Middlesex, was justly cele- 
brated towards the middle of the last century. It contained a very 
exten^ve collection of plants, particularly of ornamental and use- 
ful American trees, many of which he himself first introduced to 
vthis country. There are many fine specimens of Argylia in the 
Lambertian Herbarium* from Don Jose Pavon, collected in the 
Peruvian expedition.' Linnseus, and all other botanists, with- . 
out having seen the plant, have very improperly referred it to 
BignoniOy and to give their opinion, perhaps, the more weight, 
they have marked it as shrubby. The figure given by Father 
Fewillie is much too diminutive, and is calculated to convey but 
a very imperfect idea of this elegant plant 

CHILOPSIS. 

Calyjv membranaceus, oblonsus, ventricosus, lateri inferiori 
«d basin usque fissus: BttjJo obliquo, su^nik,JfM%r^s^ ^~jQp 
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ToZb bad tubttlosa, fauce dilatata, caimpanulata, liflibo 6-loba, 
bitabiata: fo6w oviJi-rotuihlatis, margine crispato-crenatis ; wi/E- 
mo paximo, oblongo. Stamina 4, didynama, fertilia ; gmn& 
rudimentum sterile, breve, glabrum. Anthera, nudae: foJJj 
ae^ualibus,. divaricatis. Capsula brevis, siliquosa, bilocularis. 
Ihssepimentum contrarium, placentiferum. Semina transversa, 
mamne membranacea. 

Ixutex {Mesdcany^^ erectus, ramosus. Rami teretes, pubes- 
eeriJtes. Folia dUerna^iinearia, plana, ekmgata,^^ piMcdres 
"longQ^ glabra^ coriacea, basm etapicem versus oMenuata. Spica 
ierminalis, brevis, densa, tomentosa. Flojres brevk pediceuati^ 
"bradeolis dtuibus lineari-lanceolcctis munitt. Corollae atro-pur- 
purea, magniftidine Chelonis. Ovarium obhngtimyeompressum. 
Stylus fUiformis, glaher, stamina bmmora aguans. Stigma 
buammatum : laciniis ovdli'obhfigiSf ootims, ntqiudibus, repli^ 
.catis, 

C. Saligna. 

Ah elegant shrub, native of Mexico, from whence fine speci- 
ineus have been received by Don Jose Pavon, «nd by'him trans- 
.initted to Mr Lambert. It forms a very distincJt and well- 
marked genus, readily distinguished from Spathodea by the 
structure of its capsule, and by having simple alternate leaves. 
I, have named it Chihpsis, from .;t«A(^, hfnum, and ^'^y/acies, 
on account of the corolla being furnished with a distinct Tip. 

ASTIANTHUS. 

Calyw tubulosus, iimbo quinquedentatus, nqualis. Corolla 
besi tubulosa, fauce dilatata, ventricosa, campanulata : limbo 
5-Iobo, bilabiato ; kdno inftriore trilobo, lobo medio jnaximo. 
Stamina 4, fertilia, didynama; quinti sterilis rudimento bre- 
viore, glabro. Antheras nudae : iohis aeqqalibus, confluentibus. 
Capstua longissima, siliquosa, bilocularis. Dissepvmenium valvis 
pi^lehim, crassum, utrinque placentiferum. Semina trans- 
ver^, compressa, margine alata et villis numerosis papposa. 

Frutex (MexicaMu^, erectus, ramosus^Jrondmibs. Rami tere^ 
, teSf glabri. Folia terna, simpUda, ehmgata, latelinearioj coria- 
cea, integerrima^ glabra^ 6-^iO'pelUcaria; latitudine ^lineari v. 
semiun-ciali, uninervioy utrinque a^tennffta. Tloresterminales, 
numeran, panicukUu Calyces oblongi^ tubuhsiy limbo mq^wles, 
5:-dentati, gktbri. Corollas amplwy campanulatce, ba>si tubuld^as, 
rubro-purjmreiE, Bigitali purpurea mcyores: limbo S-hbo, biia-^ 
bia^o ; lafaio superiore Uloboy rejlexo ; inferiore trilobo patentCy 
longiore, lobis tatissimis, f'otundatis, margine crispatis erosisgue. 
Stylus erectusy filvfbrmiSy robicstuSy glaber, stamintbus longior. 
Stigma bilameUatum : laciniis obhrngis^ obtusisy cequalibus% Cap- 
. ajula longissima (G-uncialk), , siliquosa^ compi-essay biloctilarisj 
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pohfiperma : valvis cortaceis. Dissepimentum pdrdOdumy etas- 
Minif utrinque placentiferum, Semina compresso^lana^ trans- 
versa, margine olata atgue vUlis nvmerosis papposa : testa dti- 
plex, tdraque membrcmacea : albumen nuflum. Embryo mag- 
niiSj transverstis, rectus: cotyledones maximosj JbliaceCBy hi- 
kbce, renifbrmes: radrcula brevissimdf rectdy teres^ cenirifugOf 
lum obtusa. 
. A. longifoliiis. 

I was fortunate in meeting with numerous fine specimen^ of 
this splendid shrub, among many other new bignoniaceous 

gants^ in an extensive Mexican collection lately received from 
on Jose Pavon, and now deposited in the Lambertian Herba- 
rium. It forms a genus totally different from any hitherto pub- 
lished. It is distinguised from Bignonia by the confluent lobes 
of its anther, by its seeds bein^ furnished with a villous pappu^ 
and, lastly, by its habit. It diflfers from TecomOj besides the 
characters above enumerated, in having a parallel, and not a 
transverse dissepiment, and froin SpiUhodea (with some plants 
referred to which, it agrees in habit) it is readily distinguish- 
^ by the structure of its <;apsule, in having seeds furnished 
with a villous pappus, and, lastly, by the lobes of the anthers 
being confluent. The name, which I have given it, fJludes to 
its brilliant flowers, and is derived from fl^c<«f , vemtsttis, and «i(^, 
Jlos, 

DELOSTOMA. 
Bignonia sp. Pavon MSS. 

Cctlyx campanulatus, trilobus, ooriaceus. CoroUa infuncB- 
buliformis, fauce dilatata, limbo patula, bilabiata ; lalAo infi^ 
riore trilobo ; superiore brevior^ bilobo : lobis latis, rotundatis, 
planis. 'Stamina 4» didynama, antherif^a; m/mto sterili, brevi, 
glabro. Antherarum lobis parallelism aequiuibus. Stigma la- 
tum, bilamellosum. Capsiua lanceokta, compressa, bilocul». 
ris: valvis coriaceis, subcamosis, Dissepimentum parallelunu 
Semina plana, transversa, margine late membranacea. 

Arbores ( Peruvianas )yfrond9SCB. Folia strnpUcia, oppositat 
eUipticay petiotatOj pbtusi acuminata. Flores terminalesy ^i. 
cOto^rcLcemmij magni, rosei. 

The campanulate, trilobed calyx, the figure of the corolla, 
the parallel lobes of the anthers, and the structure and form of 
the capsule^ are the marks which characterise this genus. The 
species referable to this genus are the two following, viz. 

1. jD. deniaiumy foliis elliptico-oblongis d^ntatis subtus pubeck 
centibus. 
Bignonia rosea, Pavon MSS. 
Hob. in P^ruvi&. Pavoa, h* (v, s. in Herb. Lamb.) 

y,.u by Google 
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2. D. irUegrifdium^ foliis ellipticis integerrimis subtus tomep'* 
tosis. 
Bigponia simplicifolia, Patxm MSS. 
Hob. in Peruvia. Pavon b- (v. s. in Herb. Lamb.) 
The generic name is derived from JuAaj, nmnifesttiSf and refcxi 

QS, in allusion tq the wide mouth of the floiyer. 

STENOLOBIUM. 
BiGKOKiA 3p. Pavon MSS- 

Calyx parvus, campanulatus, 5^entatus, asaualls. Corolla 
basi anguste tubulosa : Jauce valdfe dilatatd, inflata, campanu- 
lata : Umbus 5-Iobus, aequahs, bilabiatns. Stamina 4, fertilia, 
did^naroa : quinti rudimento brevissimo, glabro. Antherarum 
lobis linearibus, patenti-divaricatis. Capstda anguste linearis, 
siliquosa, compressa, bilocularis. Dissepimentum parallelum. 
Semina plana, transversa, marine membranacea. 

Arbor (Peruviana)^ Jrondosay erecta. Folia simplida, op- 
posita^ferk Castaneae, eUiptica^ cqriacea^ acutay penninervia^ pe- 
tiolatay margine serrata, subtil tomento steUato copioso vestita^ 
^—I'poUicariay 2 — 3*uncias la4a, supra glabra. Flores termU 
nales^ numerosi^ spicato-paniculati^ rubro-purpureif magniiudine 
Jacarandae. Stylus staminUms brevior, gracilis. Stigma bUor 
mellatum. Capsula 5'pollicaris, 

Obs. Nomeh duxi e n*^^, avgustttSp et A«€d^, sUlqua^ ob sili- 
quam angustissimam. 

S. castanifolium. 

Bignonia serrata, Pavon MSS. 

Hob. in Peruviae sylvis ad Huayaquil. Pavari. T^. (v. ^. in 
E[erb. Lamb.) 

JACARANDA, Juss. 

BiOKONiiE sp. Linn. WiUd. 

Calyx caropanulatus, 5-dentatus, raro tubulosus, truncatus, 
integer. Corolla basi tubulosa, supeme valde dilatata, campa- 
nulata, subtus ventria)sa : limbo 5-lobo, bilabiato. Stamirui 4, 
didynama ; quintum sterile, longius, superhe yilloso-barbatum. 
jinthera in pkrisque unilobse ! alteri lobi rudimento obsolcto, 
raro (in iomentosd) bilobae lobis sequ^libus divergentibus. Cap- 
suia lata, compressa, bilocularis : valvis crassis, ligneis. Disse- 
pimentum valvis contrarium, utrinque placentiferum. Seminp, 
plapa,' transversa, margine foliaceo-alata : testa exterior, coria- 
cea, rugoso-plicata. 

Arbores (Amer. JEquin.) pulcherrimi^ Mimosse facie^ scepi 
elaii. Folia oppoMta^ bipiniiata. Flores spedosi^ paniculate 
terminaks raro lateraleSy coertdei^ vidacei v. lutei. 

This genus is rendered interesting by the anomalous struc- 
ture of the antherae, observable in the greater part of the spc^cies 
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referable to it. Every botanist knows, that the anthers in this 
family of plants are parted into two divaricately spreading, rare* 
ly parallel, or, more strictly speaking, confluent uniloculaf lobes. 
These lobes, in most cases, are united together at their axis ; 
but in Jr0yUa the connection is so slight, that they appear as if 
(juite distinct. In Jacaranda, however, one of the lobes is abor- 
tive, with only a faint rudiment of the other. This remark- 
able character of the anthers in Jacaranda first attracted my 
attention in examining the Jacaranda mimosifbliay which flower- 
ed last year in the hot-house belonging to the Comtesse de 
Vandes at Bayswater. At first, I was inclined to consider it as 
nierely an accidental malformation of the anther ; but^ from 
having afterwards found it to be an invariable structure in five 
species out of the six, which are referable to this genus, I was 
led to ]%gard it as an important mark, not undeserving a place 
in the generic character. The only known exception is the 
Jacaram4a tomentosaj wherein the anthers consist of two equal 
diverging' lobes. In other re^)ects, this species accorcls with its 
congeners, unless in having its leaves terminated by an odd 
pinna. The structure of the outer covering of the seed will be 
found to furnish a character of considerable importance. I shall 
here subjoin descriptions of the species belonging to this genus. 

§ Antheris vmlobiajjoliia abrupte bipinnoHs. 

1. J. aouH/olia, foliis bipinnatis subsexjugis : foliolis Imeari-lanceolatis acumi- 

natis glabris, coroUis sericeis : tubo recto. 

Jacaranda acutifolia, Humb, el Bonpl. Pk jEqum, 1. p. 59. f. 17* Kunth m 
Nov. Gen et Sp.PL3.p, 146. 

Hob. propd Son Phelipe, in PeruvuB calidis, ad ripas fluvii Guancabamba. 
HunUfoldi et BonjJand. Ij . 

i4r5or ramosa, lO-pedalis, cortice rimoso cinereo obducta. /{ami numerosl, 
patuli, elongati, ^liosi. Folia opposita, patentia, bipinnata, abrupte paucijuga 
spithamea : pinncB altemse, per paria remotse, in jugis 5 v. 6 absque imparl 
dispositee : foHolis 9-12-Jugis, oppositis alt^misve, lineari-lanceolatis, acumina- 
tis, glabris, fere un4alibu8. * Panictda terminales, amplse, pyramidatse, multi- 
flone. Calyces campanulati, 6-dentati : denMus ovatis, acutis. Corolla magnse, 
violaceoe, extib sericeop : iubits rectus &uc0 dupl6 brevior : fatuf dilatata, cam- 
panulata, subtiis ventricosa : linUnu 5-lobus, bilabiatus : lobis rotundatis, mar- 
gine paul^ crispatis. Stamina 4, did^nama, fertilia, per paria fomicato-conni- 
ventia ; qumium sterile, mult6 longius, supeme villosum, infeme attenuatum 
et glabnun. Anthera unilobae, alter! lobi rudimentovix ullo. Ovarium ovale, 
compressum. i%/«<«fiMormi8,ffkber. iSyfi^mabilamellatum. Capsttla hgnoaa^ 
ovalis, compressa, subacuta, buocularis, blvalTis, 2|-poIlicaris, latitudine 1}- 
undsdi : tUssepimenlum contrarium, carnosum^ utrinque placentiferum. Semina 
crebra, plana, transversa, margine membranacea. 

2. J. obhmfolia, foliis bipinnatis multijugis : foliolis ovali-oblongis obtusis pu- 

bescentibus, corpUis glabris : tubo arcuato &uce tripl6 breviore. 
Jacaranda obtusifoUa, Humb, et BonpL PL jEquin. 1. p. 62. t, 18. Kunth in 

Nov. Gen. et Sp. PL III. p. 145. 
Hah. juxta Carichana in umbrosis ad ripas Orinocco fluminis. Humboldt 
et BtmpUmd. Tj . Arbol del roseto Cohnis, 
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Arbor ampla, SO-pecUHs, ramosa s truncua strictus, 12-pedes altus^ diametn) 
I<^iedali, supere^ diyisiu. Mand elongati, iterum et iterum divisi, eoartloe 
dneoreo -nigoso obducti. Folia oppoatsi, patentissima, pedalia, bipiimata) 
albrupte multijuga: pinrus numerosse, alternse v. oppositae, subdistantes, in 
Jugis 15 digestee : fcikiis ovali-oblongis, obtusis, altemis oppositisve, cont^uJs, 
matgine pauld reflexis, supri pubescentibus. Pankuke amplse, multifmne, 
difiiissey iBsepiiis laterales. CcUpoes parvi, campanulati^ 5-dentati t denHbu^BcU' 
tis* sequalibus. Corolla violaceoe, glabrae, J. mimoHfolid majores : itibus basi 
innatus, medio constrictus, anfiracto-arcuatus, &Mce triple brevior : fatue valde 
dilatata, inflata : limbus 5-lobus, bilabiatus : lobis rotundatis, planis. Stamnaiy 
didynama, fertilia ; gumium sterile, mult6 longiilis, supeme villosum : fikmenta 
iertilium glabra, arcuata i anthera unilobae, per paria conniventes* Ovarium 
ovale, ancipiti-compressum. Sti/lus filiformis, glaber. SHgma bikmellatUmr 

Captula 

9»'J'ndmonfolia, foliis bipinnatis multijugisx foliolis trapezoidi-ovalibus ob- 
longs mucronatis pubescentibus; impari lanceolato longiore, corollas im- 
ceiB : tubo subarcuato fituce tripld breviore. 
Jacaranda mimosifolia, Don in Bot, Reg, U 631. Jacaranda ovalifolia, Brwm 

in Bot Mag. U 2327. 
Hah, in Brazilia. I2 • (v* ^^ ^) 
. Arbor (caldario culta) suborgyalis,* gracilis,, erecta, cortice cinereo, inferne 
dcatriQbus nodosa : ramorum caulisque pars novella Isetd virens et guttiscrystal- 
lizatis Isparsa. FoUa decussato-opposita, patentissinia, distantia, bipinnata^ 
eblonga, villosa, miculis.crystallinis insequalissimis adspersa, palmaria ad ses- 
quipedalia: pinna oppositae, lineari-oblongae, abrupte multi-(14-24)-jug8e, 2-3- 
tinciales, approximatae cum rachide communi canaliculata in mar^em bre- 
vem erectam viridiorem utrinque attenuata : pinmuiUB parvse^ decursivie, omio- 
aitae v. subaltemae, impari-multi-(ia-28)-Jug8B, contiguae, trapezoidi-ovales, 
oblongae, mucronatae, 3-4 lineares aut ma^ pezipheria subdeilexse, subtil 
pallentes venisque reticulatae; impari terminali, erecto, longiore, lanceolato : 
racMs anguste akta. Panicula ampla, nuda, terminalis, midtiflora, erecto-pyra- 
midata, remota, decussato-ramosa, villosa, patentissima, rachide virente cum 
nunulis bi-trifidis per paiia dispositis pecUlcellisque compressiusculis : bractea 
minimae, caducae. Flwres speciosi, nutantes, coerulescentes, sericeL Co/y* 
herbaceus, minimus, villosus, 5-dentatu8. CoroUa oblongo-tubulosa, campanu- 
lato-bilabiata, sesquiunda longior, pube minutl^ appressa densli extiis vestitas 
tubus subarcuatus, compressiusculus, in feucem 3-pl6 lon^orem depresso-cam- 
panulatam subtiis ventricosam plidsque nonnulUs longitudinalibus striatam 
dilatatus : limbtis brevis, quinquelobus, sursiUm obliquatus, lobis rotundatus in- 
tus viUosis ; labii inferioris laciniae trinae, margine subcrispatae et eroso-re- 

Cdoe, medio caeteris porrectior; superioris brevioris breviusque fissi ladnise 
e, reflexae, medio infeme albae. Stamina 6-4, fertilia ochroleuca, feuce 
duplo breviora, summo tubo inserta, ex utrinque per paria conniventia (pari 
inferiore paulo breviore): JUamenta infem^ secundum latus internum piis 
flavo-capitatis (steriHs consimilibus), cristata : 1 strife rectum, feuce exsertum, 
medio albo-barbatum, penicillo corollae concolori terminatum, de infra medium 
deorsiim attenuatum atque glabrum :.a»^r« (ob loculum inferiorem castra- 
tum) unilobae, lineari-oblongae, ochroleucae: loculus cucuUato-dehiscens, recep- 
tacuio fusco adnatus. Germen ovato-oblongum, acuminatum compressum, nu- 
diusculum, biloculare, dissepimento contrario, utrinque placentiiero. Stylus 
glaber, partim persistens. Stigma cuspis oblonga, styli continua, compressa, 
acuta, bilamelloso-partita, styli concolor, exliis l^vis : lobis replicatis. Do» **» 
hccit, 

4. J. ^tci/o/«a, foliis bipinnatis multijuris: foliolis trapezoidi-ovalibus mucro- 
nulatis glabris coriaceis ; impari elBptico-rhomboiaeo acuto maxima, corol- 
lis glabns : tubo arcuato feucem subasquante. , 

Jacaranda rhomblfolia, Meg. Prim. Fl. Esseq, p. 213. 

Bignonia filidfolia, Anderson^ Cat. Hort. St Vincent, in Trqns. Soc Arts, 4^^ 
Vol. XXV. I8O7. p. 200. 

Hob* ad Essequebo flumen in sylvis. Anderson. T7. (v. s. in Herb. Lamb. 
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ArbcT execta, pidcherrima, '2'5 ad 40 pedes alta. Haimi assurgentes, elongati, 
teretesy dcatridbus latis e folus delapsis ortum ducentibus notati, atque cortice 
cineieo bbdoctL fnUa ompla, patentis^ma, elegazrtia, ferd Mimoam bijAn- 
nata, a'trnpt^ multyuga, decussatcMippodta, d&tantia, palm&rla v. pedalia, 
nunc sesqiiipedBlia : "pinruB oppositse hi jugis 9 v. 18 flubdistantes : foftoHs ple- 
nim^ne ojipositis, subseBsdlibuis, trapezoidL-ovaHbus, inudronulatis, cariaceifi, 
integerriniis, supii ^labris nitidisqne^ viridibos, subt^s glftuds, ad basin nei^ 
medd pilosis, maiigine pauld dene^ds, in j%ps 6 v. 16 contiguis (<um impati 
maximo rhombeo-ellipttco acato. PeHoU cum mchUnu ecmmufUlnes teretes, 
fim^ basi valdd incrassati, suprJl canaliculati ; peirfialibfxs subtdr carinatis, ad 
peripheriam alatis, versus apicem latioribus magls^ue foliaceis. PamcuhB par- 
vse, laterales et tenninales, decussato-ramosse : ramts vari^ dichotomis rat^ 
subomplicibus. Fl&res^ spedosi, in terminaiibus numerosi, in lateralilms paudo- 
res. PedieeiH bi v. trifidi, ckbri. Calyces parvi, campanula^, quinqueden- 
tad : derMbus minimis, acutis. Corolla magna, violacea : fti^bua anguste cylin^ 
draceus, arcuatus, in &ucem inflatam campanuktam subt^s ventricosam supri 
depressam ipso yix iox^orem dllatatus: Iknbus 54obus, "bilabiatus; labwinfe'* 
Hmv txilobo, patente ; mpenore bilobo, reflesto, 2a6i« rotundatis, paulo crispa- 
tis et eroso-repandis. Stamina 5, quorum 4 fertilia et didynama, indusa; 
qamtwrn sterile, c^eteils multd longius, extra £iucem, exsertum, supemd villo- 
sum. AniherdB unilobse per paria conniventes, alteri loin rudimento minutissi* 
mo. ChjcarUiM eUipticum, compressum, biloculare dissepimento contrario utrin- 
que placentifere. Styhta filiformis, gracilis, glaber, partlm perdstens et ova- 
rium coronans. iSli^ma bilameliosum : lackiUs ovalibus, obtusis, replicatis. 
5. J, copaia^ foHis bipinnatis 4-5-jugis : foliolis eUiptids' cuneatisve obtusis 
coxiaceis glabris, calydbus tubulosb trunoitis, corollis velutinis. 
Bignonia copaia, Aufd. Guj. 2, p. 650. L 265. et 262. (pro capsula). 
Bignonia proc^ra, WUld, Sp. PI. 3. p. 307. Persom iS^. 2. p. 173. 
Hah. in Guianse nemoiibus. Aublet^ MarHn. }y, (v. s. in Herb. Lamb.) 
Ai^Hfr vasta, fbrmo6s^ sexaginta aut usque octoginta pedes idta, apice ramosa* 
Truncits strictus, diametro 2-3-pedali, cortice crasso dnereo rugoso obductu& 
Ram nunaerosi, erecti, multidivid, fVondosL Folia ampla, patentia, opposita, 
bipinnata sine impari, 4-6-juga, decussato^iisposita, sesqui v. bipedidia, latitu- 
dine 6-10 undali : pmrus oppositse, patulee, per paria remotse, rachide compress^ 
^labr&, supri canaliculatiL : foliola opposita, elUptica v. cuneata, obtusa, plana, 
integerrlma, coriacea, glabra, lucida, stipite brevissimo sufiulta, per racnin in 
jugLs 3 V. 6 cum impan dispodta, bi v. tripoUicaria, 1 v. sesqui-undam lata. 
PetioH ctmmuj^ cum lachide teretes, supri canalicular Panieula terminaHa, 
ampla : rami oppositi, elongati, recti, crudatim digesti, multiflori, pubesoentes. 
Pedurumli breves, altemi, oppositi aut sparsi, divisi, tri aut pluriflori, pube 
den^ minute tecti Calyces oblongi, tlibulosi, truncati, Integri, velutini, ad 
oris latus utrumque fisea brevissimi disruptL Corolla coeruka, magnitudine 
Digitalis ambigucB^ bad tubulosa, supemd dilatata, campanulata, ventricosa, limbo 
Mobo, bUabiata, &uce barbatli, extiis velutina ; laUo superiore bilobo, refiexo ; 
inferiore trilobo, patulo, lobis subrotundo-ovaUbus, margine pauld crispatis. 
Stamina 6, quorum 4 fertilia et didynama ; quinium sterile, elongatum, super- 
n^ villoso-bfurbatum. Antherm unilobse, tdteri lobi rudimento vix ullo, ovatfie, 
acutiuteuke, demiim patulie, lateraliter rimS. longitudinali dehiscentes. Ova^ 
riim ellipticum, pbtusum. Stylus erectus filiformis. Stigma bilameliosum: 
ft)6u ovali-oblongis, replicatis. Cofwufo'ovalis, oompressa, obtusa, Mlocularis, 
polysperma ; valvis planis, crasds, ligneis. Dissepimentum contrarium, utrin- 
queplacigntis camosissemihiferis'instTuctum. Semvna lata, compresso-plaiia, 
transversa, margine foliaceo-alata. 



% Anther eebUobas: kinseBquaUbits^foliisi^ 

«y. t o mmtm a^ foliis bipinnatis impari-subquadrijugis : foliolis ovatis elfipti- 
dsve acutis ifi8efj[ualibu8 subtiks junioribusque tbmentosis, corollis sericds, 
ramis pubescentibus. 

Jacaranda tomentosa. Brown in Bot, Mag, (in observatione ad descripHonem 
•7. ovaUfolia sua supra citatam adjecta,) ^.^u.^u . y ^^ ^. ^^ LL 
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Hak in Brazilift. Georgku StawUon, baroneUus. SeHo. 1^. (v. & in Herlv 

Lamb.) 

^ Arbor ramis teretibus pubescentibus, cortice dnereo. FoUa decus8ato-opp(K 

rata, bipinnata v. raid siinplicitdr pinnata, impari-pauci (3-4)-juga, spithaniea, 

p^tentia: pmrUs jier paria distantibus, 2-d-jugis; inferioribus subsimpE-. 

abu»i folMis oyatis eUipticisve, acutis acuminatisve, plams, integerrimis 

r[>atis, reticulato-venosis, iiuequalibus, sessilibus, i-2.uncialibus, 3-lineaa 
polHcem latis, supri in adulHa nudiuscuHfl, nitidis, subtiks junioribusque 
tomento co])io8o tectis. Panicula parra, tenninalis, cano-tomentosa. Pedun-^ 
euli oppositi, filiformes, elongati, 1-3 flori. Calyces campanulati, pediceUati> 
5-dentati : deniUnu oratis, acutis, sequalibus. Corolla yiolacea, extiks sericea, 
bad tubulosa, supernd ampliata, supra depressa, infri ventricosa, limbo 5.1oba, 
bilabiata : lobU rotundatis. Stamina 4, didynanm iilamentis ^radlibus glabris 
fomicato-arcuatis ; qumto sterili, elon^to, robusUore, csetens dupl6 longiore 
et extra limbum producto, barbato, apice clayato. ArUherm per paria approxi- 
matie, bilobse : him oblongis sequaUbus divergentibus Chanum ovatum, com- 
' nressum anceps. Stylus ££formis, gracilis, staminibus longior : tttgrna bilamel- 
losum : ladiMS ovali-oblongia, replicatis. Capstda ovali-orbiculata, compressa, 
sesqui poUicarem longa, latitudine undali, Isevis bilocularis, bivalvis : vo/fwpla- 
nis,cra88is,lignosis. ^«^flie»tomtransversuin,utrinque placentiferura, «S|0«nina 
in loculo singulo numerosa, imbricata, plana, transversa, margine lat^ foliaceo- 
alata : testa duplex ; exterior crassiuscula, coriacea extiis plicato-rugosa, fusces- 
cens: interior membranacea, diaphanat albumen nullum. EnU^yo maffmis^ 
foliaceus, lacteus, transversus : cotyledones latae obcordato-renifonnesi, plante, 
applicat8e> extiks convexse : tadmUa brevissima, subrotunda, centri^iga* 

Species sequentes adhuc valde dubise : 
Bignonia coerulea, Limu in Sp. PI. 872, quw Arbor Guajad latiore folio, 

Bignonise flore cceruleo, fructu duro in duas partes dissiliente, seminibus 

alatis imbricatim positis, Catesb. Carol 1. jb. 42. t. 42. 
Hab. in Babams insuUs pnesertim Providenti» juxta urbem Nassau. Co* 

tesby. Ij. 

Jacaranda Bras&liana, Lam, Encycl 1. p, 420, qius Bignonia BraaJiana, ffi^ 
Sp, PL et Jacaranda II., Pis, Bras, 165. 



Aet. XII.— On the EoAstence of a group of'M&oeable Crystals 
of Carbonate of Lime m a Fluid Cavity of Quartz *. By 
David Beewsteii, LL. D. F. R. S. Lond. & Sec. R. S. Edin- 
burgh, &c. Sec 

jc\lthou6H particles of opaque solid matter have been observed 
in the cavities of crystals containing fluid, yet, so far as I can 
find, no crystallized body, and, indeed, no matter capable of 
crystallization, has ever been discovered in them. The quanti- 
ties of saline impregnation, indicated by a scarcely perceptible 
cloudiness in solutions of silver and muriate of barytes, were so 
minute in Sir Humphry Davy^s experiments, that he considered 

• This article forms Sect. VII. of our author*s paper on the New Fluid, an flft- 
stract of part of which was given in this volumci p. 94. 
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the wAter as nearly pure *. I was, therefore, in ho small degree 
surprised, when I discovered, in a cavity of a quartz-crystal from 
Quebec, from the cabinet of Mr Allan, not only insulated crys- 
tals, but a tolerably large group, which were moveable through 
the fluid upon turning round the specimen -f-. The crystal was 
perfeictly sound around the cavity, which had a sort of triangu- 
lar form, one of the sides of the triangle being about one-tenth 
of an inch long. The fluid wa& quite transparent ; and, as the 
air-bubble was not perceptibly diminished by heat, there is every 
reason to think that the fluid is water. The crystals were trans- 
parent to a considerable degree, and had a white milky tint, 
when seen by reflected light. 

In considering the circumstances of this singular phenome^ 
non, we are led to suppose, that the included crystals had been 
dissolved in the fluid at the time of its being shut up in the 
quartz, and had afterwards been deposited from the solution. 
The ingenious supposition of Sir Humphry Davy, that a liquid 
hydrate of silica may exist at high temperatures, and may con- 
tain small quantities of atmospheric air, will no doubt explain 
the phenomena of water in rock-crystals; but it is not easy to 
comprehend how the/ormation of a group of crystals could either 
have accompanied or followed the separation of the water and 
the silex. 

As the specimen now alluded to is too valuable to be destroyed, 
for the purpose df analysing the minute crystals, it is probable, 
that our information respecting them would have been very U- 
mited, had not a circumistance of an accidental nature enabled 
me to throw some farther light on the subject. Several years 
ago, when I was examining, along with Earl Compton, a large 
collection of quartz-crystals from Quebed| for the purpose of ob- 
tmning remarkable crystallizations, I was much struck with the 
appearance of several spherical groups of whitish crystals, with- 
in some of the specimens. Upon pointing out to Lord Comp- 
ton this peculiarity, his Lordship agreed with me in thinking 

* la another part of hiB interesting paper, Sir Humphry Oavy makes the fol- 
lowing observations '^ The fliiid, in all the crystals, (in two it was minutely exa« 
rained) was found to be water, nearly pure, containing only a minute portion of the 
alkaUne sulphates," PAit TraM. 1822, p. 370.— Ed. 

t There were also numerous opac^ue particles in the cavity, which descended 
•lowly in the fluid. 
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that they belonged to the Zeolite Family. Having purcbaaed 
^1 the specimens that could be found, I have since repeatedly 
examined the included crystals, with the view of detenniniog 
their nature. I found that they did not belong to the zeolites^ 
but confflsted principally of carbonate of lime ; and, as eva^ 
nuneralogbt who saw them considered them as something new 
in appearance, I expected that a greater quantity of them might 
be found for the purposes of analysis. Familiarised, therefore, 
with the aqpect of these groups, I was convinced that the crys^ 
tals in the fluid cavity were the same substance ; and a more ac- 
curate examination has established their perfect identity. 

These white crystals sometimes occur in minute insulated 
spicules within the solid mass, but most frequently in spherical 
groups of extreme beauty, surrounded with the most transparent 
quartz. Many of the open hollows and crevices of the quartz 
crystals are filled with them, and numerous aggregated groups 
acUiere to their external surface. These crystals, though verjr 
painute, I have found to have a powerful double refraction ; and 
as they are wholly dissolved with effervescence, excepting a little 
adhering silex, in diluted nitric acid, there can be no doubt that 
the external crystals, and consequently those in the fluid cavity, 
are carbonate of lime *. 

A&T. 'XJll.'-^Observatiom on the premmed Analogy of certam 
Organs of the Embryo^ in several distinct Races of Vasculm 
Plants. By John Yule, M. D. F. R. S. E. Fellow of the 

; Boyal College of t^hysiciaos, Edinburgh. 

X BEvious to entering on the det^ of the facts, on which the 
following conclusions are founded, whether true or false, I may 
be permitted to state, that, in allour inquiries after truth, there 
is nothing c^ greater moment than an accurate and definite use 
of terms : for it is probable, that the neglect of this, more thafl 
iony other cause, has retarded the progress, of th& sciences in g^ 
neral. Words used in a loose or improper sense, indeed, do 
worse than retard: they bewilder and mislead, by substituting 

* Since these observations were made, Mr Nordenskjold has confirmed this re- 
sult^ hy e*periments made with the blotvpipe. 
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what 13 imaginary for reality. Thia evil bas beeo experienced 
in a particular manner in our inquiries into the nature of living 
and organised bodies, in which there is so much obscuiity, and 
so mudi difficulty. The organs of animals have, indeed, been 
dissected and examined from very early times ; and more espe- 
cially, since the revival of learning in Eun^. But our ac- 
quaintance with the structure of plants is of comparatively mo- 
dem date ; and is necessarily more imperfect, from their cvgans 
b^Qg less palpable than those of animals in general. In both, 
however, the obscurity and difficulty of the subject has affiarded 
the usual scope for conjecture. Analogies have been assumed, 
OQ the slightest seeming resemblance of functions. Phenomena 
have been attempted to be explained, by reference to other j^e- 
nomena imperfectly observed, and therefore imperfectly com- 
prehended in beings possessing litde in common but the proper- 
ties of life and organisation, although in every other respect 
cc»istituted on a distinct plan. Thus, since the discovery oi the 
circulation of the blood by the acute genius of Harvey, a corre- 
sponduig circulation of the sap in plants has been, contrary to 
the principles of just induction, first imagined, and theil support- 
ed by argument ; and an arterial, venous, and lymphatic system 
of Tessels has been, on very slight evidence, attributed to plants. 
Again, since the clear demonstration of the sexes of plants, by the 
celebrated Linnaeus and his followers, terms have been borrowed 
from the appendages of the ovum of animals, and applied to those 
of the seed-vessels of plants, without .due proof of the correctness 
of the analogy, and; therefore, with manifest injury to the unravel- 
ling of the truth. But, if it should be argued, that the fact of the 
existence of a sexual system in plants, is in itself a proof of the 
justness of such analogy, it may confidently be replied, that the 
existence of some truth in the analogy from which terms are 
frequently derived, has been one of the most usual means, first, 
of the reception, and, eventually, of the establishing of error. 
Analogy, of itself, is one of the most useful of all monitors in the 
study of truth : It affords the most important suggestions to tk^ 
mind ; but these must be submitted to the ordeal of experiment, 
and patient observation, otherwise we shaU be perpetually mis- 
led. It is not only unsafe, then, to draw conclusions from the 
laws, of the animal economy, and to af^y such eoncluooas to 
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those of the econotAy of plants, but it is, in many cases, equally 
delusive, to apply the deductions of analogy to the distinct rac^ 
of plants themselves ; and yet this source of error is still too pre- 
valent ; notwithstanding the meritorious discoveries of Caesalpi- 
nus, Gaertner, R. Brown, Mirbel, and lately of Cassini, in tlus 
fundamental part of the physiolc^ of plants. But, surely, be- 
cause Caraalpinus discovered, that, in a great number of the seeds 
of plants, (he embryo, forming, in many tribes, the body of the 
seed, included as between two shallow cups, the still unevolved 
parts of the fiiture plant ; protecting^ and, as it were, cherishbg 
them ; absorbing moisture from the earth, and, as was long since 
discovered by Robert Boyle, a portion of the atmosphere*;— cer- 
tainly neither Csesalpinus, nor his successors in the present day, 
have had sufficiently correct grounds for concluding, that another 
race, including the greater part of the numerous tribes of vascular 
plants, formed on a distinct plan, in the general structure of thei^ 
seeds, and even in their minutest germs and manner of growth^ 
as well as in the structure of their stems, in short, every part of 
their economy, should yet possess in their embryo a single mono- 
cotyledon, and constitute a class on this very account. It has 
been concluded, that the Natural Method of arran^ng plants 
must stand or fall with the truth of this hypothesis. But, in fact, 
the natural method has no need of support from the imagination ; 
' imd, indeed, if it did so, it would deserve to fall. But it is time to 
come to the point in dispute; and probably the speediest method of 
ending this or any other controversy is, to appeal to the acknow- 
ledged principles of adversaries who, I presume, must admit, that 
the surest of all characters in deciding precisely the nature of any 
given organ, whether in plants or animals, is its relative position. 
Let us try the question of the existence of monocotyledons by 
this test. 

I. The TRUE coTYLEDOiTs, then, are immediately connected 
with the trophospertn, and situated, as in the seeds of the nu- 
merous tribes of Legumineas, externally with respect to all 
the other organs of the embryo, wMch they envelope. 

The sitpposed monocotvledon of Mirbel and Cas^ni, on th6 
coirtrary, is not connected with the trophosperm, and is situated 
INTERNALLY, with rcspcct to these organs. 

• See tho late excellent work of Mr EUis on the Germination of Seeds. 

3 
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%. The REAL COTYLEDONS Contain that substance which has 
(^not indeed very appropriately) been termed Albumen by 
Gd&rtner, which is destined to nourish and promote the evolu- 
tion of the infant progeny of the species. Whereas, the suppo- 
sed MONOCOTYLEDON oMitains uoue of this alimentary farina- 
ceous substance, being the mere envelope of one of the germs 
of the seed ; in fact, an abortive sheathing I^afet, common to the 
seminal and cauline germs of various kindred tribes. 

3. Supposing the true cotyledons of the CaucrFSRiC, for ex- 
ample, were cut off from the remaining parts of the embryo, 
there would still remain all of the organs which possess any just 
analogy with those of the embryo of the supposed monocoty- 
iedonous tribes. 

4. Whilst every one admits the existence and d^nite posir 
tion of the true cotyledons, almost every author differs as to 
the position of the supposed monocotyledon. M. Jusaeu ap- 
plies the term monocotyledon to the scutula or scale, at the base 
of the seeds of the Gramineae. Gaertner applies this term to the 
body of the embryo ; whilst Mirbel * and Cas^ini, in a late num- 
ber of the Journal de Physique, affix the t^m monocotyledon to 
the first enveloping leafet of the gei^n ; but, as I have already 
shown f, this would entide every one of the first sheaths of the 
several germs of the seed to the same deagnation, which would 
be ridiculous. The opinion of Linnaeus was, that the farinaceous 
perisperm was the monocotyledon, — a substance totally distinct 
from the embryo, in the whole of the supposed monocotyledonous 
tribes. 

B. The existence of the monocotyledon being then imagina- 
ry, the term rMONocoTVLEDONotrs is false, leads to error, and 
ought to be lud aside. The term ENDOoEHiE, proposed by 
Decandolle, seems at first more appropriate; yet even this term 
must be limited in its application. The great and very natural 
Family of umbelliferjE possess real cotyledons, but are not 
exogena, I hwe shown that the Filices are EMDOGENiE, but still 
this singular mce are totally distinct from all the rest of this 
proposed division. 

* Physiologie vegetale, &c. 

t Observations on the Germination of the Gramtnest, Mgmoin tf ikt JVeme^ 
nan JVofwro/ Hiitory Society, vol i. 

VOL. IX. NO. 18. OCT. 1823- oigti^dbyGoogle 
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Art. XIV.— ^ Description and Draught of a New Invented 
Machine^ for carrying Vessels or Skips out of or ifntoany 
. Marboutc), Sort' or ^ -Riven; against • Wind and Tide, or in a 
Cahu By Jonathan Hulls. With a Piate. 

A3 the history of the invention of the Steam-boat is but imper- 
fectly known in this country, and still less on the Continent, we 
have }ong been desirous of laykng before our readers the diffe- 
rent dooumems upon which it is founded. 

The great rarity of the pamphlet published at London in 
17379 by Jonathan Hulls, has hitherto prevented us from car- 
rying this wish into effect ; but we are now able to reprint the 
portimi of it on the steam-boat, from a copy presented to the 
Library of the: I^oyal Society of Edinburgh, by its distingubh- 
ed presidenit^iSir Wahev Scott. 

Mr HuUs^s patient, which is prefixed to the pamphlet, was 
signed, Gin the 21st December 1736. * The part of the pamphlet 
which we liava not priotedv containsi nothmg more than a series 
of elementary propositions in medianics and pneumatics, which 
have no greater connexion with the steam-boat than with any 
other mechanical and pneumatical engine. 

>'^ Whereas several' persons coiioertved 'in the navigation, have 
desired some account of my invention for carrying ships out of and 
. into harbours, ports and rivers, when they have not a fair wind ; 

'.' But. I could noti fully describe this machine, without writing 
a small treatise of the same, in which I shall endeavour to de- 
monstratethe poasibility and probability of the matter undertaken. 

<^ Theire is onie gr^at hardship, lies too commonly upon those 
who jmopose to advance some new, though useful, scheme for 
the public benefit: the world abounding more in rash cen- 
sure than in.a.candid and unprejudiced estimation of things, if 
a person does not answer their expectation in every point ; instead 
of friendly treatment for his good intentions, he too often meets 
with ridicule and contempt* 

" But I hope that this will not be my case ? but that they wiU 
form. a judgment of my present undertaking only from trial. 

Digitized byLjOOQlC 



Machine for carrying Vessels out of and into Harbours^ S^c. 275 

If •ituhtHiU'^fte'said^ that I have filledthis tract with tfakigs that 
auie foteign to th«?Matt«f proposed, I answer, there is nothing in it 
but whiM ia necessary to be understood by those that desire to 
know' ^e' nature of that machine which. I now offer to the world : 
and I hopi(&, that; throi^H the blessing of Go9, it may prove 
serviceable to my country. 

^^ In some convenient part of the tow-boat, there is placed a 
vessel abput two-thirds full of water, with the top close shut. 
This vessel being kept boiling, rarifies the water into a steam. 
This steam being conveyed through a large pipe into a cylindrical 
vessel, and there condensed, makes a vacuum, which causes the 
weight of the atmosphere to press on this vessel;, and so presses 
down a piston that is fitted into the cylindrical vessel, in the 
same manner as in Mr Netccomeris engine, with which he raises, 
the water by fire. 

In Plate VIII.. Fig. 1., P is the pipe coming from the furnace 
to the cylinder.' Q The cylinder wherein the steam is condensed. 
R The valve that stops the steam from coming into the cylinder, 
whilst the steam within the same is condensed. S The pipe to 
convey the condensing water into the cylinder. T A cock to 
let in the condensing water when the cylinder is full of steam and 
the valve p is shut. U A rope fixed to the piston that slides up. 
and down the cylinder. iVo^f.^— This rope U^ is the same rop6 
that goes round the wheel Z> in the machine. Fig. 2. 

" It hath been already demonstrated, that a vessel of 80 inches 
diameter, which is but two foot and a-half^ when the £ur is driven 
out, the atmosphere will press on it to the weight of 4 ton 
16 hundred and upwards. When proper' instruments for this 
work are applied to it, it must drive a vessel with a great force. 
** Note, — The bigness of the machines may be proportioned to 
the work that is to be performed by them ; but if siich a force 
as is applied in this first essay, be not sufficient for any purpose 
that may be required, there is room to make such addition as 
will move an immense weight with tolerable swiftness. 

'* It is my opinion, it will not be found practicable to place the 
machine here recommended, in the vessel itself that Is to be taken 
in or out of the port, &c. but rather in a separate vessel, for 
these reasons : 1. This machine may be thought cumbersome, 

s S 
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and to take up too much room in a vessel laden with goods, pm- 
visions, &e. 2. If this machine is put in a separate vessel, this 
vessel may lie at any port, &c. to be ready on all occasions. 
S. A vessel of a small burthen will be suffident to cany the ma^ 
chine to take out a large> one. 4. A vessel will serve for this 
purpose for many years, afler she is thrown off, and not safe to 
be taken far abroad. 

" The Explanation of the Machiiie. (See Plate VIII. Fig. 2.) 
" Ay Represents the chimney coming from the furnace^ 
« Bs The tow-boat. 

" C C, Two pieces of timber framed together, to carry the 
machine. 

^^ D a, D and D 6, are three wheels on one axis to receive the 
ropes, MFbandFa, 

^^ H a and H b are two wheels on the same axis with the 
fans//////, and move alternately in such a manner, that 
when the wheels Da, D and Z) 6 move backward or forward, 
they keep the fans Illlllmsi direct motion. 

^^ F bisa, rope going from HbXo Db^ that when the wheels 
D tty D and D b move forward, moves the wheel H b forwards, 
which brings the fans forward with it. 

" F a is a rope going from the wheel /T a to the wheel D fl, 
that when the wheels D a^ D and D b move forward, the wheel 
H a draws the rope F^ and raises the weight &, at the same 
time as the wheel H b brings the fans forward. 

'^ When the weight 6 is so raised, while the wheels Da^D and 
JD 6 are moving backward, the rope Fa gives way, and the 
power pf the weight G brings the wheel H a forward, and the 
fans with it, so that the fans always keep going forward, notwith- 
standing the wheels Da^ D and D b move backwards and for- 
wards, a& the piston moves up and down in the cylinder. 

" L L, are teeth for a catch to drop in from the axis, and are 
so contrived, that they catch in an alternate manner, to cause 
the fans to move always forward, for the wheel J/ a by the 
power of the weight G, is performing his office, while the other 
wheel H b goes back, in order to fetch another stroke, 

** JVbfe.— The weight G must contain but half the weight of 
pillar of air pressing on the piston, because the weight G is 
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raised at the same time as the wheel H b performs its office, so 
that it is in effect two machines, acting alternately by the weight 
of one pillar of air of such a diameter as the diameter of the cy- 
linder is. 

« If it should be said that this is not a new inventioi}, because 
I make use of the same power to drive my machine that others- 
have m^e use of to drive theirs for other purposes, I answer. 
The application of this power is no more than the application of 
any common or known instrument used in mechanism, for new 
invented purposes. 

" Answers to some Queries that have been made^ concerning the 
Possibility and IJsefvhiess tjfthis UndertaJcinff, 

" Query l.—Is it possible to fix Instruments of stifficient 
SUengff^ to TOffoe so prodigious a Weighty as may be contained 
in a very laarge Vessel f 

•* Ansmr.'-^J^ mechanics wi^ allow it is possible to make a 
machine to move an immense weight, if there is force enough to 
drive the same ; for every member must be made in a propor- 
tionable strength to the intended work, and properly braced 
with laces of iron, &c. so that no part can give way or break. 
If the braces, &c. necessary for this work, had been put in the. 
draught, it would have been so much crowded with lines, that 
the main instruments could not be so well perceived. 

" Q^nery II.— WHl not ihejbrce of the wwoes break amy insiru- 
meni topkces^ iJuU is placed to mooe in the water9 

« Answer. — Ist^ It eaiinotbe supposed that this machine will 
be used in a stotm or tempest at sea, when the waves are very 
raging ; for if a merchant lieth in harbour, &c. he would not 
choose to put out to sea in a storm if it were possible to get out, 
but rather stay until it abated. 

^^ Sd^, When the wind comes a^head of the tow-boat, the' fans 
will be protected by it from the violence of the waves ; and 
when the wind comes sideways, the waves will come edgeways 
of the fans, and therefore strike them with the less force. 

" Sdh/y There may be pieces of timber Wd to swim on the sur- 
face of the water on each side of the fans, and so contrived as 
they shall not touch them, which will protect them from the 
force of the waves. 
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" Up inland rivers, whqre the bottom can pospble be reach^f 
the fans may be taken out, and cranks plax^d at the hindn^psit 
axis to strike a s^iaft to the bpttom of the river, which. wiUdriv^ 
the vessel forward with the greata* force. 

" Query III. — It being a. cqntiniial. expert ce to^heqp th^ ma- 
chine at wqrk^ xeAll the expcnce be amwered ? . , ^ 

" -rf/ww^r.— The work to be doiw by this macWne will be.^p- 
on particular occasions, ,w^en all other me^s yet fopncl,out ,ar^ 
wholly insufficient. How often does a merchant ,wish that Ids 
ship were on the ocean, when, if be were there, the wind would 
serve tolerably well to carry him on his intended voyage, but; 
does not serve, at the same time, to carry him out of, the river, 
&c. he happens to be in, whicH a few hours^ woric of this ma- 
chine would do. Besides, I know engines that are driven by the 
same power as this is; where materials for the purpose are dear- 
er than in any navigable river in England ; therefore, experi- 
ence demonstrates, that the expehce will be but a trifle to the 
value of the work performed by those sort of machines, which 
any person that knows the nature of those things inay easily cal- 
culate. 

" Thus, I have endeavoured to give a clear and satisfactoiry ac* 
count of my new invented machine, for carrying vessels out of 
and into any port, harbour or river, against wind and tide^. or in 
a calm; and I doubt not, but whoever ^all give himself the 
trouble to peruse this essay, will be so Candid as tooeiccuse or 
overlook any imperfections in tlie diction or mminer o! writing, 
considering the hand it comes from ; if what I have imagined, 
may only appear as plain to others as it has done to me, viz. 
.that the scheme I «ow offer is practicable, and, if encouraged, 
will be useful. J. H.^ 



Art. 'XY,— Reflections an Volcanoea. By M. Gay Lussac. 

XjEFORE indulging in some reflections upon volcanoes, a 
wide field which has been long open to conjecture and hypo- 
thesis, I must commence with declaring that I am not in pos- 
session of the knowledge requisite for treating of such a sub- 
ject in full, and that I shall only glance at it> confining myself 
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to certain qite^tions caDnec^d:wkhcheinMtry,>and'fer1iAiHcfa k 
is iiQt requisite to possess all the; information necessary to con- 
stitute a gedo^st . The subject is.besddcfs a jdifficnlt one, ^atid 
requires indu^ence. > . ,• a .- - 

Two hypotheses niay be fbrpaedregavding the cause by wlmh 
the ^phenomena of vdcanoes are produced. According to one 
of these^ the earth is still in « state <]£ incandi^^ence at a cer-^ 
tain depth below it^ surface, as the cdbs^^vations recently, tnade 
in mines upon the augmentation of its. temperature would ' kad 
us to presume ; and this heat is the prin^ipalcauseof* volcanic 
phenomena. Accordingly thie other 'hypo^^sis,* thrirprind^ 
pal 43ause is a very energetic affinity biBtween substances, t&r^ 
tuitously brought into colitact with each otber^ and from which 
results: a heat sufficient foe melting lavas^ and rainng them by 
the pressure of elastic iSitids to the surface of the earth. 

Both'hypothesies have this in commony that the volcanic flref 
imist nedessar^y be fed by substances which were at first foreign 
to theln,'aiid which are carried to them in some manner or other; 
In fact, at those remote periods which have witnessed the great 
catastrophes of our globe, periods at which its temperature niust 
have been more elevated tl^aXi at the present day,' and the melted 
matters which it contained consequently more liquid, the rei^t^ 
atice <>f its surfiEKse less, and the pressures exercised by the elastic 
fliinds greater, all that could be produced has been ^one; an 
equilibrium must hitve been established, a state of repose whidEi 
could no longer be uiterrupted by intestine caujBes,and which 
eoiald only be so in our times by new contacts between bodies, 
which are brought together by accidental causes, and which 
parhaps have only been added to the mass of the globe poste* 
ribrly to the solidification of its surface, '^ 

Now, the possibility of bodies finding their way from the sur- 
face to the interior of the earth, the ascent of lava&ito considerable 
heights above the surface of the earth, the ^ectionsby explosioi^ 
and earthquakes, necessarily require that the foreign substances 
which penetrate into the volcanic foci be elastic fluids, or rather 
liquids capable of producing them, either by heat, which reduces 
them to a state of vapour, or by affinity, which disengages some 
gaseous elements. 

On consulting analogy, we find, that the substances capable 
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pf penetrating into the volcanic foci in masses suffident fen- feed- 
ing them^ are air or water, or both together. Many geologbt» 
have given air a great influence in volcanoes : it is^ aceording to 
them, its oxygen that produces their, combustion; but a very 
simple observation suffices entirely to overthrow this opinion. 

How, in fact, could air penetrate into volcanic foci, when there 
exists^ from within outwards, a pressure which is capable of ele- 
vating the liquid laVa^ having a specific gravity of about 3^ 
to a height of more than 1000 metres^ as at Vesuvius, and to 
more than 3000 in a great number of volt»noes ? A pressure of 
1000 metres of lava, equivalent to a pressure of 3000 metres of 
water, or to about 300 atmospheres^ necessarily excludes all in-* 
troduction of air into the interior of volcanoes ; and as this pres- 
sure is kept up for many years, during which the volcanic pheno- 
mena nevertheless preserve a great activity, the action of air in 
produding these phenomena must be absolutely null. It is be- 
sides evident, that if the air communicated freely ^with the fodof 
volcanoes, the ascent of lava and the phenomena of earthquakes^ 
could nbt take place. 

If air cannot be the cause of volcanic phenomena, it is how-* 
ever probable that water is a very important agent in producing 
them. 

That water penetrates into the foci of volcanoes, is a fact thai 
can by no means be called in doubt. There is never a great erup- 
tion that is not followed by an enormoiis quantity of aqueous 
vapours, which, being afterwards condensed by the cold above 
the summit of the volcanoes, fall in copious rains, accompanied 
with frightful thunders, as was observed in the famous eruptbn 
of Vesuvius in 1794j which destroyed the Torre del Greco* 
Aqueous vapours and hydrochloric gas have also been often ob- 
served in the daily ejections of volcanoes, the formation of which 
in the interior of volcanoes, it is impossible to conceive without 
the aid of water. 

Admitting thai water may be one of the principal agents of 
volcanoes, there remsdns to examine tfie true influence that it 
may have, in each of the two hypotheses which we have formed) 
upon the heat of their foci. 

Supposing, according to the first hypothesis, that the earth is 
still in a state of incandescence at a certain depth beneath its 
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surface, it i% impossible to conceive the existence of water at this 
depth ; for the temperature of the earth having been necessarily 
more elevated at a former period, its fluidity greater, and the 
thickness of its solid crust smaller than at the present day, 
the water must^ by indispensable consequences, have been dis- 
engaged from its interior, and elevated above its surface. 

It would therefore be necessary, in order that the hypothesis 
might retain its probability, and the water its importance as a 
principal agent of volcanoes, that it penetrated to the incandes- 
cent strata of the earth, proceeding from above downwards ; 
but then we must suppose it to have a free communication with 
these beds, see it gradually heating before arriving there ; and 
ask^ how its vapour, pressed, moreover^ by its whole liquid co- 
lumn, could have an elastic power sufficiently great to raise 
lavas> produce earthquakes, and bring about the other phe- 
nomena of volcanoes ? These difficulties, which might be multi- 
plied, render altogether inadmissible the hypothesis, that the 
heat of vdcanoes is owing to the state of incandesoetice of the 
earth at a certain depth bebw its surface : I say more^ this in- 
candescence is entirely hypothetical itself; and, notwithstanding 
the observations on the increase of temperature in mines, I con- 
sider it as very doubtful. 

In the SQpond hypothesis which we have offered, that the 
principal cause of volcanic phenomena is a very energedc affi- 
nity between substances, fortuitously brought into contact, it is 
necessary that the water meet in the interior of the earth, with 
substances to whidi it may possess a sufficiently powerful^nity 
to be decomposed, and give rise to a considerable disengagement 
of heat. 

Now, the lavas ejected by volcanoes being essentially composed 
of alica, alumina, lime, soda and o^de of iron, bodies all oxi- 
dised, and having no longer any action upon water, it is not in 
this state that they must have originally existed in volcanoes ; 
and from what we now know of their true nature, since the 
beautiful iscoveries of Sir Humphry Davy, they must have oc- 
curred, if not all, at least a great part of them, in the me- 
tallic state. We then readily conceive that, by their contact 
^th water, they might decompose it, be changed into lava, 
and produce a sufficiency of heat to explain the greater number 
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of volcanic phenomena. But as my dbject is not to fabrietilea 
system, but, on the contrary, to examine the projudbihty of the 
two hypotheses which I have mentioned, and to point out the 
observations which may be made upon volcanoes, I shall now 
state the results of the latter hypothesis. ' 

One, the most important perhaps, of these consequtooes^ is 
the disengagement, by the crater of volcanoes, of. lan enormous 
quantity of hydrogen, either free, or combined with some other 
principle, if it be really water which produces, by its oxygen^ 
the volcanic fires. However, it does not appear that the dis^ 
engagement of hydrogen is of very frequept occurrence iti ttd- 
canoes. Although, during my stay at Naples in 1805, :with-iny 
friends MM. Alexander de Humboldt and Leopold de Bixeh, 
I witnessed at Vesuvius frequent explosions, which threw the 
melted lava to a height of more than 20O metres, I never ob- 
served any inflammation of hydrogen. Each explosion was fol- 
lowed by vortices of a dense and black smoke,) which wouU^ not 
have fcdled to have been inflamed, had they been formed of liy. 
drogen, being traversed by red matters hotter. than wouldhaw 
been necessary for their ignition^ This smc^e^ e^dently caused 
by the explosions, contained, therefore, other fluids than hydro- 
gen ; but what was its true nature ? 

In admitting that it is water which furnishes oxygen to vol- 
canoes, it follows, since its hydrogen is not diaengaged in a 
free state, at least most commonly, that it enters into a state of 
combination. It cannot be in any compound which inflames 
by means of heat on exposure to air ; but it might very well' be 
the case that it forms with chlorine the hydrochloric acid. 

We have in fact at the present day many observations on the 
presence of this acid in the vapours of Vesuvius; ahd .according 
to that excellent observer M* Breislak, it. is .at least equally aliiin- 
dant with sulphurous acid. M. Menard de la Graj^ whos^ raA 
ideas regarding volcanoes J am int^therxespects fiurfrom being 
disposed to adopt, and M. Montioelli, to whom we isreindebised 
for accurate obseryationson Vesuvius,. also. consider the presence 
of hydrochloric acid in the vapours of Vesuvius^as incohjttotiUe^ 
For my own part, I retain no. doubt on the sul^ect, althoi^gfa, 
during my stay at Vesuvius, I only distinguished by^fimell'sul- 
phurousacid ; but it might be very possible that the foreign sub- 
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stances mixed ^nth ihe hydrochloric acid should make its smeU 
be Hiistak^n* It wp\44 be dQ3brable that M. Monticelli, who is 
so well situated' for, studying, Vesuvius^ would place w^ter con- 
taining a litfl0 pdtasb^inop^ Ye8^els»*iQ several places of that 
volcano. This water woiild be<?^»ne gradually charged with acid 
vapours, and, at the^eivd'of ^ scone time, it would be easy to de- - 
tendine their nature. 

If the hydrogen fupii^ed by water to combustible substances 
in the volcanic foci entered entirely into combination with the 
chlorine, the quantity of hydrochloric acid disengaged by vol- 
canoes would be enormous. It would therefore be matter of 
surprise, that this acid had not been oftener observed. 

Further, it would be necessary that the metals of the silica, 
alununa, lime, and oxide of iron, were combined with the 
chlorine ; and in order to , explain the high temperature of vol- 
canoes, we must still suppose that the contact of the chlorates of 
silicium amd aluminum with water, produced a great disengage- 
ment of heat. Such a supposition is not altogether improbable ; 
but admittii^ it, we still want data for making a satisfactory 
application of it to volcanic phenomena. 

If the combustible metals are not 'in the state of chlorides, 
the hydrochloric acid b then a secondary result ; it is produced 
by the action of the air on some chlorate, (probably that of 
sodium) ; an action which is favoured by the mutual affinity of 
oxides. M. Thenard and myself have shown, that when mu- 
riat of soda and sand, both of them perfectly dry, are heated to 
a red heat, no hydrochloric acid is disengaged ; but if the va- 
pour of water be made to pasisi over a mixture of sand or clay 
with muriate of soda, the hydrochloric acid is immediately ^sen- 
gaged in very great ^bvindance. 

Now, the producti<mof this acid, by the meeting of water 
and of some oxide with a chloride, must be very frequent in vol* 
canoes. Llstvas contalnj dilorides, ^ince *■ they exhale the acid a^ 
bundantly on being exposed to the air. MM. Monticelli and 
Covelli obtained, by e^ple washing in boiling walj^, more than 
Q per cent of muriate of soda, from the lava of Vesuvius of 
18S2. It is exhaled also by the mouth of volcanoes, lor we see 
very beautiful crystals of it in the scoriae which cover the incan- 
descent lava. If, consequently, these lavas al*^ placed in con- 
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tact with i¥ate)r, either in the interior of the volcano, or at the 
surface of the earth, by means of air, it must necessarily be pro- 
duced from the hydrochloric acid. MM. Monticdli and 
Covelli have in fact observed the production of acid vapours in 
crevices nearly incandescent ; but they took them for sulphuric 
acid, although I am convinced that they were essentially formed 
of hydrochloric acid. There is the more reason for calling their 
observations in doubt, that they have often been very uncertain 
regarding the nature of acid vapours, whether they were sul- 
phureous or muriatic. 

II is known that lavas, especially those which are spongy, 
contain much specular iron-ore. In 1805, in a gallery formed in 
Vesuvius by the lava of the preceding year, which, after having 
cooled at its surface, had gradually contracted below, I saw, in 
company with MM. de Humboldt and de Buch, so great a 
quantity of it, that it formed as it were a vein. It covered, in 
beautiful micaceous crystals, all the walls of this gallery, the 
temperature of which was still too great to allow one to remain 
long in it. Now, the peroxide of iron being very fixed at tem.- 
peratures much higher than that of lava, it is by no means pro- 
biSible that it had been volatilized in that state ; it is very pro- 
bsible that originally it had been in the state of a chloride. 

If, in fact, we take protochloride of iron, which has been melt* 
ed, expose it to a dull red heat in a glass tube, and then make a 
current of aqueous vapour pass over its surface, we shall obtain a 
great quantity of hydrochloric acid and hydrogen gas, and there 
will remain in the tube a black deutoxide of iron. On employing 
dry oxygen in place of aqueous vapour, we obtain chlorine and 
peroxide of iron. The experiment is easily made by mixing 
the chloride of iron with dry chlorate of potash ; on the lightest 
heat being applied, the chloride is disengaged abundanUy. If 
we make humid air pass over the chloride, always at a tempera-^ 
ture approaching to red, we obtain chlorine, hydrochloric acid, 
and peroxide of iron. 

The perchloride of iron exhibits similar phenomena. If it 
meet with humidity, we presently obtain hydrochloric acid, or 
rather chlorine, if it meet with oxygen ; and it is formed fiom 
the peroxide of iron. I conceive, therefore, that the iron is in 
the state of a chloride in the fumes exhaled by volcanoes, or by 
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their lavas, on coining in contact with the ur, and that by means 
of the heat, water and oxygen of the air, it is changed into a 
peroxide, which aggregates and assumes a crystalline form, on be^ 
ing precipitated. 

On bringing chlorine in contact with an iron wire, at the tem^ 
peratiire of about 400% the iron becomes presently incandescent ; 
but not nearly so much so as with oxygen. The perchloride is 
very volatile; it crystallizes by cooling in small delicate spangles, 
which, in the sir, are almost instantly dissolved by deliques- 
cence. It becomes so hot when brought into contact with water, 
that I should not be surprised if, when .in a great mass, and 
with a corresponding quantity of water, it should become in^ 
candescent. I make this observation to show, that if the sili«- 
cium~ and aluminum were really in the state of a chloride in 
the bowels of the earth, they might produce a much higher 
temperature, on coming in contact with water, since their affi- 
nity for oxygen is much greater than that of iron. 

If it be disengaged from the sulphurous add of volcanoes, as 
there can be no doubt it is, it is very difficult to form an opi- 
nion regarding its true origin. Whence does it obtain the oxy- 
gen necessary for its formation, unless it be the result of the de- 
compo^tion of some sulphates by the action of heat, and of the 
affinity of their base for the other bodies ? This is what appears 
to me to be the most probable opinion; for I cannot ima- 
gine, that sulphur, from its known properties, is an agent in 
producing volcanic fires. 

Klaproth r and Vauquelin have conjectured that basalts 
might owe thar colour to carbon ; but, to overthrow this conjec- 
ture, it is sufficient to remark, that, when a mineral which is 
Alible, and contains even less than 10 hundredth parts of oxide 
of iron, is heated strongly in a crucible, much of the ircm is redu- 
ced, as Klaproth has shewn in the first volume of bis Essays. 
Further, according to MM. Gueniveau and Berthier, there does 
not remain more than from 3 to 4 per cent of oxide of iron in 
the scoriae of furnaces. Now, as lavas contain much iron, and 
the basalts that have been analysed contain from 15 to S5 per 
cent, of it, it, is not probable that carbon could remain together 
with so great a quantity of iron, without reducing it 
Is it possible that metallic iron, if disengaged from the hydro- 
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gen of volcanoes, should occur in lavas, since hydrogen has the 
prc^)erty of reducing its oxides at a high temperature ? It is 
certain, at least, that the iron does not occur in the state of a 
peroxide ; for they act powerfully on the magnetic needle, and 
the iron appears to be precisely at the degree of oxidation which 
the water alone determines ; that is to say, in the state of a deut- 
oxide. Further, to prevent the hydrogen from reducing the 
oxides of iron, it would be sufficient, as I have shewn, that it 
were mixed with several times its volume of aqueous vapour. 

The necessity, as appears to me, of water penetrating into the 
foci of volcanoes, the presence, in lavas, of some hundred parts 
of soda, that of muriate of soda, and of several other chlorides, 
render it very probable that it is the water of the sea which most 
commonly penetrates. But an objection occurs which I must 
not pass over : it is this, that the lava ought to make its egress 
by the canals through, which the water has entered, since it 
would find in them a less resistance than in th6se by which it is 
raised above the surface of the earth. It should, in this case, 
also frequently happen, that the elastic fluids formed in the foci 
of volcanoes, previous to the ascent of the lava to the sur&ce of 
the earth, diould boil forth by the same canals in some places of 
the surface -of the sea,— a circumstance which I am not aware of 
havipg been yet observed, although it is probable that it is these 
elastic fluids which produce the mephitic gases so common in 
volcanic countries. 

On the other hand, it might be remarked, that the bng inter- 
missions of volcanoes, and thar state of repose during a great 
number of years, seem to shew that their fires are extinguished, 
or at least smothered ; then the water would gradually penetrate, 
by its pressure, into imperceptible fissures^ to great depths in the 
interior of the earth, and would accumulate in the vast cavities 
which it contains. The volcanic fires would gradually kindle 
again ; and the lava, after having obstructed the canals by which 
the water penetraied, would be raised by its usual orifice, the 
diameter of which would increase continually by the fuaon of 
its walls. These are merely conjectures ; but it is pretty certain 
that water actually exists in the foci of volcanoes. 

We see how the theory of volcanoes is still uncertain. While 
we have strong reasons to think that the earth contains sub- 
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stances highly combustible, we still want predse observations to 
enaUe us to appreciate their action in volcanic phenomena. It 
would be necessary to know the nature of the vapours exhaled 
by several volcanoes; for the caase which produces their activi- 
ty being assuredly the same, the product, which would be com- 
mon to all, might throw light upon it* All the other products 
would be accidental ; that is to say, they would be owing to the . 
action of heat upon the inert matters toward which the volcanic 
focus might extend. 

The great number of burmng volcanoes diffused over the sur- 
face of the earth, and the still greater number of mineral masses 
which bear evident marks of their andent volcanic ori^, should^ 
in a general point of view, make us con^der^the bounding stra- 
tum of the earth as a crust of sconas, beneath which there exist 
a great number of foci, of which some are extinct, while the 
others are in a state of ignition. And, what is well calculated 
to surprise us is, that the earth, so many agest)ld, still preserves 
an intestine power which raises mountains, overthrows cities, and 
agitates the wh<Je mass. . 

The greater number of mountains, on issuing from the bowels 
of the earth, must have left vast cavities, which have remained 
empty, at least they have not been filled with water. But it was 
in a very erroneous way that Deluc, and many other geologists, 
made use of those empty spaces which they imagined to be pro- 
longed in the form of long galleries, for propagating earthquakes 
to a distance. 

An earthquake, as Dr Young has very properly observed, is 
analogous to an undulation in the air. It is a very strong so- . 
noroiis wave, exdted in the solid mass of the earth, by an 
agitation which is propagated with the same celerity as soundv 
What is surprising in this great and terrible phencmienon of nar> 
ture, is the immense extent to which it is felt, the ravages which 
it produces, and the power of the cause which exdtes it. But 
sufficient attention has not yet been paid to the facility with 
which all the parts of a solid mass are shaken. The shock |HX>- 
duced by the head of a fnn, at one of the ends of a long beam^ 
makes all its fibres vibrate, and is distinctly transmitted to the 
other end. The movement of a carriage on the street, shakes 
the largest buildings, and is communicated across considerable 
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masses, as in the deep quarries beneath Paris. Why, then, 
should it surprise us, if a very violent commotion in the bowels 
of the earth make it shake in a radius of several hundreds of 
leagues ? In a word, earthquakes are only the propagation of 
a commotion across the mass of the earth, so much independent 
of subterraneous cavities, that it extends so mych the farther 
that the earth is more homogeneous *. 



Art. XVI. — On the Refracdve and Dispersive Poiwer of diffe- 
rent Spe'des of Glass, in reference to the improvement of 
Achromatic Telescopes, zvith an Account of the Lines or 
Streaks which cross the Spectrum *. By Joseph Frauen- 
hofer of Munich. With a Plate. 

X. HE calculation of an Achromatic Object-Glass, and, in ge- 
neral, that of every achromatic telescope^ requires a precise know- 
ledge of the ratio of the Sines of inddence and refraction, and 
of the ratio of dispersion of the different kinds of glass which 
are used in the composition of telescopes. The methods hi- 
therto employed for finding these ratios, have given results dif- 
fering considerably from each other, in spite of the care and ac- 
curacy employed in the computation. We ought, therefore, to 
expect inaccuracies which render the perfection of the object- 
glass doubtful. Experiments repeated during many years have 
led me to discover new methods of obtaining these ratios ; and I 
have therefore obeyed the wishes of several philosophers in pu- 
blishing these experiments, in the same order in which I made, 
them, and with the modifications which, the experiments th^n- 
selves obliged me to introduce. 

I began by determining the dispersion of a single kind of 
glass, from the size of the prismatic spectrum, formed by a 
prism of a ^ven angle in a dark chamber, and at a given dis- 
tance^ and from this I deduced the dispersion. The ends of 
the spectrum, however, were ill terminated, and a considerable 
uncertainty was attached to the results. 

^ Translated from the Annalea tU CkimU et Physijue^ U xxii. April 1823. 

•f Translated from the French in $humacher*s Astronomiscke Abhandlungcnt 
zweites Heft, p. 13. Altona, 1823. 
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In order to determine the ratio of the refraction and disper- 
sion of flint and crown glass, I made use of prisms of these two 
kinds of glass, having their respective angles small, and placed 
in opposite directions. These last were then successively chan- 
ged, till, on the one hand, the refrangibility, and, on the other, the 
refraction, was nothing. The ratio of the angles was then the 
inverse ratio of that of the refrangibility or the refraction. Se- 
veral prisms, however, thus put together in pairs gave different 
results, particularly for the dispersion. Hence, in order to de- 
termine the relative dispersion, I select larger prisms, having 
their refracting angles also greater, and placed in opposite direc- 
tions. The prism of crown-glass had an angle of from 60° to 70^. 
The angle of one of the prisms was changed till the dispersion 
was almost destroyed ; and the little that remained was then cor- 
rected, by changing the angle of incidence of the ray.. Since 
in prisms with great angles, the light is totally reflected at the 
second surface, even by a small variation of the angle of inci- 
dence, I covered the two touching faces of the prisms with a 
strong refracting fluid, such as oil, and by this means the light 
was transmitted at almost all angles of incidence. I applied 
the two prisms before the object-glass of the telescope, and a re- 
peating theodolite, having placed them upon a horizontal plane, 
with a steel axis, round wliich it moved. The box in which 
the axis turned was firmly united with the telescope, as shewn 
in Fig. 1. of Plate VII. By this procedure I was enabled to 
measure exactly the angle of incidence at which the disper^on 
was destroyed. I first looked through the telescope across the 
prism, at a distant object, having its edges vertical and very 
distinct ; I then changed the angle of incidence, by turning 
the plane upon which the prisms rested, and the alidade- of 'the 
theodolite, till the dispersion appeared to be very small, or ra* 
ther till the vertical edges of the object were niost distinct. 
In order to measure the angle of incidence, I had put upon the 
turning plane a ruler, which carried two steel points, that exact- 
ly touched the first surface of the prisms. On this ruler was 
fixed a telescope, a little elevated, whose axis was perfectly pa» 
rallel to the two points of steel ; see Fig. 9,. This telescope was 
fixed. upon the ruler only by its two ends, so that through the 
interstice between the telescope and the ruler the lij^ht could 
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freely fall upon the prisms. Hence it was easy U> measure 
in this manner, by the theocMite, the angle of incidence.. Know- 
ing, therefore^ Jliis angles and also the index c^ refraction, and the 
angles of the prisms, which can be obtained exactly by the same 
niler of the theoddite,,the ratio of dispersion oould then be de- 
duced by a very exact expression*. 

The obseraRation^ made with two similnr prisms agreed so 
wel^^^Umt ift an object-glass calculated after these data, there was 
Bo injurious abermtion of colour. But if, in detemuning the 
relative dispersion, we employ different pairs of prisms, formed 
of the same kind of glass^and having their angles different, the 
results present differences which might leave an uncorrected 
aberration^ injurious to object-glasses of oonaderable dimensions. 
This result coiKlucted^me to the following experiments. 

If we k)ok at an object across two prisms of flint and 
erown glass^ with their refracting angles in oj^dte direc 
lionsy, partioalariy with a telescope, it will never appear 
without colour. At a cert^dn angle of the incident rays, the 
dispersion is a minimum^, and, either by increasing or dimi- 
nishing this angle,, the dispersion increases. The remainmg dis- 
persion arises, as is well known^ from the different prismatic co- 
lours having a different ratio of dispersion in the two kinds of 
glass. . If, in crown-glass, for example, the dispersion of the 
red rays is to that of the same rays in flint-glass as 10 to 19, then 
the violet rays may be dispensed in the ratio of 10 to 21. Hence, 
the two disperrions c&n never ^itirely compensate one another. 

It would be of ^groa^ importance to determine for every spe- 
de»7of glass the diepersibn of each separately coloured ray : But, 
since tbe different cdours of the Efiectrum do not present' any 
precise limits, the speettum cannot be used for this purpose. 
More precision would be obtained, if we possessed glasses or 
coloured fluids which permitted only light of the same colour to 
Ifass ; the one, ibr eximij^e, permittil^ only the blue light to 
pass, and the other only the red. I have not been fortunate 
enouj^^ however^ to procure dther a glass or a fluid which pos- 
sessed this property. . In every case, the white light which pass- 

* The method of examining the dispersion of two pxisms through a telescope 
was first proposed and used by Dr Brewster in 1812. See Tveaiiae on New Fki' 
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ed through was still decomposed into all it& colours, with thi» 
difference <Hily, that in the q^iectrum, the colour peculiar to the 
glass or the fluid was more brilliant than the rest» Even the 
coloured flames obtuiied by buming alcohol, su^ur , &c., seen 
through a prism, do not yield a hotnogeneous light correspond* 
ing to the colour *. These flames, howeTer,, such^ as that of 
a lamp, partacukily that of a candle, and, in general^ die li^t 
produced by the flame oi a fire, exhibit between the red and 
yellow of die spectrum m dear and well marked line, which oc- 
cupes the same place m all the spectra. This line will become 
mcNPe important in the sequel, and it was oneof great utility to me. 
It appears to be formed by rays which are not decomposed by 
the prism^ and which consequently are homogeneous. In the 
green space we perceive a simitar line, but it is weaker, and less 
distinct, so that it is often very difficult to find. 

It was, howerer, absolutely necessary for me to have homo** 
geneous light of each colour, and the following was the method 
which I employed* Behind an aperture in a Gutter, 1.5 of an 
inch high and 0.07 wide, I placed a prism A (Fig. 8. of Plate 
VII.) of flint-glass, with an angle of about 40°, and at BC, a dis« 
tanoe of about IS feet, I placed six lamps, whose light felt 
through narrow apertures cm the prism A. The width of these 
apertures was 0.05 of an inch, their height nearly 1.5, and the 
distance of one lamp frmn another 0.58. The light of the 
lamps which fell on the prism A was refracted by it, and de» 
composed into colours, and afterwards passed through the aper- 
ture in the shutter. From the lamp C, for example, the red 
rays came in the direction of £, and the violet in that of D. From 
the lainp B the red rays passed towards Fj txiA. the violet rays 
towards G, 8ec. At the window of another house, 69S feet 
from A, and at the same height of the plane BAG, I placed 
the theodolite already mentioned^ before the telescope of which, 
on the horizontal plane, was set the prism H, whose index of 
refraction for the different coloured rays I willed to determine. 
The prism H could (mly receive from the lamp C the red rayjs; 



* For an account of va^ous recent experiments <yn this subject, made by Dr 
Brewster and Mr Henchel, see the Edhkurgk TrafuaeHmUp VcL IX. p. 433. and 
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the others, for example, the violet, going to a side- at D, did not 
fall upon the prism. In like manner, from the lamp B, it was 
only the violet rays which fell upon the prism H. In this wiqr, 
the prism received from each lamp rays of a different colour, 
setting out from the same pdntr If the prism H, or the aper- 
ture of the object-glass, was not too broad, some rays of the 
six: lamps, for example, those between the violet and the blue, 
between the blue and the green, &C.. will not fall upon the prism 
H, but will be entirely wanting. In this case, the spectrum of 
rays passing by the small aperture A, and seen by the prism 
H, and by the telescope of the theodolite, will appojir as in 
Fig.* 4., where I is the moiety K the 6fee, L the green^ &c., 
and each colour will appear separate. The distances ON, NM, 
&c. will increase as the dispersive power of the glass with the 
same angle of the prism H is greater. Since these distances, 
and the angle formed by the incident ray with an emergent ray, 
may be measured by the theodolite with a great degree of accu- 
racy, it is easy, by means of this mechanism, to determine th^ 
index of refraction of each coloured ray for every kind of re- 
fracting substance. Above the prism A, at the distance of. 1 J 
feet, I made in the shutter another aperture, in the same ver- 
tical line with A, behind which I placed a lamp, from whi<^ 
4he prism H likewise received light. The spectrum produced 
by the lamp ought thien to appear by the prism before the tele- 
scope of the theodolite, and below the coloured points as P,R,Q. 
The shining orange or reddish lilie which appears in every 
spectrum of the Hght of the fire is shewn at B. This line eur 
ables us, in the present case, to be certain, that, on different days 
of observation, we have always the same colour in the coloured 
points, which would not take place if the table on whidi the 
lamps are placed suffer the least change in relation to the 
prism. On this account, we ought to place the table so that the 
point N may be always found in the same vertical line with R. 
When this is not the case, it is easy to bring it to the position 
by the adjusting screws B and C. ' Since the distance of the 
hunps, or rather that of the small apertures by which the light ■ 
falls on the prism A is invariable, we are sure, on different days 
of observation, to have always the same colour in the coloured 
points. 
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The distances of some of these coloured points, for examjde 
the violets, the blues and the reds, whose light is weak, cannot 
be measured without illuminadng the micrometer wires tiF the 
telescope. These coloured points, however, lose, by the ordiiiary 
method of ilhiminating the fi^ld, as much light as the wires re- 
ceive, and therefore this method cannot be employed. It was ne- 
cessary therefore to have a mechanism by which the wires alone 
could be illuminated, while the restxif the field remained dark. ^ 
. Such a mechanism I applied to my inicrc»neter. The illumina* 
ting of the wires may thus be modified at pleasure, and always 
with fadlity. This is effected on the side of the eye<>glass by 
means of a small lamp inclosed in a hollow globe, from idiich 
the light falls upon a lens, and throws it in a parallel manner 
on the wires- At the inner margin of the eye-glass, constvuct^ 
ed for the purpose, the rest of the incident light is absorbed 
without falling on the lens. 

With this apparatus I have measured the angles of refrac- 
tion of the different coloured jrays for several refracting sub- 
stances, the results of which are given in the following Table. 
With all the substances, the angle of the incident ray is equal 
to the angle of the emergent ray N. Each angle was measured 
four times. Since the light which sets out from A does not fall 
in a parallel manner on the prism H ; or rather, since the plane 
in which the prism H is placed is not in the axis of the theodo- 
lite, but at its centre is distant from the axis 4.25 inches, it 
was necessary to apply a small correction to the angle that the 
incident ray makes with the emergent ray N. The distance of 
A from H being 692 feet, the correction for the prism of flint- 
glass is + 31", for that of crown-glas + 40", and for water 40^, 
&c. The angles LM, NM, &c. do not require this correc- 
tion. 
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Befracting 
Media. 


4 




Angle of 

thp 

Prisin. 


Angle of 
Devia- 
lion, or 
OfN. 


See Plate VII. Fig. 4. 


ON 


NM 


NL 


NK 


NI 


Crown gL No. 9. 


-s 


2.535 


39 20 35 


o ■/ ^ 

22 38 20 


6 1 


5'4S 


1122 


16 56 


^ u 

2216 


Flint gl. No. 13« 


<4 


3.723 


26 2430 


17»7 9 


7 17 


7 15 


14 18 


2131 


28 46 


Water, 


8 


1.000 


58 540 


22 36 41 


635 


6 19 


12 9 


17 45 


2318 


Water, 


91 


1.000 


56 540 


22 36 43 


630 


6 12 


12 5 
14 3 


17 43 


2310 


Siilphttik Add, 


H 


1.841 


58 540 


292747 


750 


7 15 


20 30 


26 45 


Alcohol, 


9 


0.809 


58 5 40 


25 8 32 


6 35 


6 17 


12 55 


18 45 




Vitriolic Ether,' 


9 




58 5 40 


243839 


6 20 


6 2^^ 


12 55 


19 10 




Sulphuric Ether, 


» 




58 5 40 


2438 39 


6 20 


6 27 


12 55 


19 10 




Oa of Turpentine, 


T 


0.885 


58 5 40 


3322 8 


1100 


1135 


22 45 


34 20 




Kali dissolved \ 
in water, / 


64 


1.416 


58 5 40 


27 45 54 


8 32 


7 58 


15 35 


23 6 


30 S4 


I part Sugar of) 
Lead, 3 parts V 
Water, J 


84 




58 5 40 


243449 


7 54 


7 31 


14 47 


2140 


28 22 


OilofTurpentine, 


84 


0.885 


58 540 


33 20 8 


11 5 


1132 


22 45 


33 56 


44 50 



In the following table I have given the indices of refraction 
for the difierent coloured rays in flint-glass, crown-glass, and 
water, which liave been computed from the observed angles, 
calling On the index of refraction for the ray O, and N-w that 
for the ray N, &c. 



Refracting Media. 


On 


Ni. 


Mn 


Ln 


«3» 


In 


Flint-glass, No. 13. 
Crown-glass, No. 9. 
Water, 


1.63074 
1.52736 
1.33209 


1.63505 
1.52959 
l.3a359 


1.63933 
1.53173 
1.33501 


1.64349 
1.53380 
1.33635 


1.64775 
1.53586 
1.33763 


1.65203 
1.53783 

1.33888 



From these data there results the ratio of the dispersion of the 
diiFerent coloured rays for these refracting media, as is shewn 
in the following table, where On', Nn', &c. are the indices of 
^refraction from the substances that have the strongest disper- 
sion. 
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Reftactfng Media. 



Plintrglaas, No. 139. 
Cxown-i^an, No. % 
FJint-glaw, No. 139. 
Water, 

Crown-giaaty Now 93. 
Water, 



N»'— On' 



Mn'— Nn' 



Nn-Oii 



-1,93 
^1.49 



Mn—Nn 



2,00 
1,51 



Ln^Ma; 
Lii-.Mii 



^,01 
3,10 
1,55 



Kn'— Ln' I«'— K« 



KM— Ln 



2,0T 
3,33 
1,61 



IS^Ki 



«,1T 
3,4« 
1,58 



From these results, it is obvious that there are great anoma- 
lies in the ratio of the dispersion of the dififerently coloured rays 
in some refracting media. 

These experiments led me to make some observatioiis on the 
influence of heat upon the refraction of fluids. By the least 
diange of temperature, the refraction of all fluids becomes 
stronger in the lower part of the prismatic vessel, tlian it is in 
the upper part; and hence every fluid acquires a kind of undu- 
lation, which prevents the coloured points of the spectrum from 
being precisely distinguished. In making these experiments 
during the night, when the temperature continually changes, I 
was obliged to stir the fluid every five or ten minutes, in order 
to render it homogeneous. These diflRsrences are not. great m 
water, but in other fluids they are so considerable, that all 
the spectrum is dispersed and confounded, even if the vessel is 
shut up from the air. Hence it follows that we ought not to 
expect good object-glasses by substituting fluids in place of 
flint-glass *. We see also from these experiments, how diflicult 
it must be to melt flint and crown glass of a perfect homo- 
geneity, since in every furnace of a glass-house the heat of the 
upper part of the crucible is almost one-third stronger than that 
of the lower part. 

In order to obtain the indices of refraction of -the dhOTerently 
coloured rays with more exactness, and in order to determine if 
the action which refracting substances exert upon the light of 
the sun is the same as upon artificial Hght, I adopted the follow- 
ing method. 

* This inference is surely unfounded; for the small quantity of fluid in an ob- 
ject-glass will soon acquire an uniform temperature. Besides this, Dr Blair has 
actually made better object-glasses with fluids, than ever were made with flint- 
glass.— Transl. 
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Into a dark room, and through a narrow vertical aperture in 
the window-shutter, about 15" broad, and 36" high, I introduced 
the rays of the sun upon a prism of flint-glass placed upon the 
theodolite! This instrument was 24 feet from the window, and 
the angle of the prism was nearly 60^. The prism was placed 
before the object-glass of the telescope, so that the angles of in- 
cidence and emergence were equal. In looking at this spectrum 
for the bright line, wliich Ihad discovered inaspectrumof artificial 
light, I discovered, instead of this line, an Irifinite number of 
vertical lines of different thicknesses. These lines are darker than 
the rest of the spectrum, and some of them appear entirely 
black. When the prism was turned, so that the angle of inci- 
dence increased, these lines disappeared ; and the same thing 
happened when the angle was diminished. If the tjelescope was 
considerably shortened, these lines re-appeared at a 'greater angle 
of incidence ; and at a smaller angle of incidence, the eye-glass re- 
quired to be pulled much farther out, in order to perceive the 
lines. If the eye-glass had the position proper for seeing dis- 
tinctly the lines in the red space, it was necessary to push it in 
to see the lines in the violet space. If the aperture by which the 
rays entered was enlarged, the finest lines were not easily seen, 
and they disappeared entirely when the a,perture was about 40". 
If it exceeded a minute, the largest lines could scarcely be seen. 
The distances of these lines and their relative proportions suf- 
fered no change, either by changing the aperture in the shutter, 
or varying the distance of the theodolite. The refracting me- 
dium of which the prism is made, and the size of its angle, did 
not prevent the liaes from being always seen. They only be- 
came stronger or weaker, and were consequently more or less 
easily distinguished in proportion to the size of the spectrum. 
The proportion even of these lines to one another appeared to be 
the same for all refracting substances ; so that one line is found 
oiily in the blue, another only in the red, and hence it is easy 
to recognise those which we are observing. The spectrum formed 
by the ordinary and extraordinary pencils of calcareous spar 
exhibit the same lines. The strongest lines do not bound the 
different colours of the spectrum, for the same colour is almost 
always found on both sides of a line, and the transition fromone 
.(Colour to another is scarcely sensible. 
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Fig. 5. * shews the spectrum with the lines such as they are 
actually observed. It is, however, impossible to express on this 
scale all the lines and the modifications of their size. At the 
point A the red nearly terminates, and the vkiet at I. On either 
side we cannot define with certmnty the limits of these colours, 
which, however, appear more distinctly in the red than in the 
violet. If the light of an illuminated cloud falls through the 
aperture on the prism, the spectrum appears to be bounded on 
one fflde between G and H, and on the other at B. The light 
of the sun, too, of great intensity, and reflected by a heliostate, 
lengthens the spectrum almost one-hcdf. In order, however, to 
observe this great elongation, the light between C and G must 
not reach the eye, because the impression of that which comes 
from the extremities of the spectrum is so weak as to be extin- 
guished by that of the middle of the spectrum. At A, we ob- 
serve distinctly a well-defined line. This, however, is not the 
boundary of the red^ which still extends beyond it. At a, there 
is a mass of lines, forming together a band darker than the ad- 
jacent parts. The line at B is very distinct, and of a consider- 
able thickness. From C to D may be reckoned 9 very delicate 
and wdl-defined' lines. The line at C is broad, and black like 
D, Between C and D are found nearly 30 very fine lines, 
which, however, with the exception of 2, cannot be perceived 
but with a high magnifying power, and with prisms of great 
dispersion ; they are besides well-defined. The same is the case 
with the lines between B arid C. The line D consists of two 
strong lines, separated by a bright one. 'Between D and E we^ 
recognise about 84 lines of different sizes. That at E consists 
of several lines, of which the middle one is the strongest. From . 
E to 6 there are nearly 24? lines. At b there are three very strong 
ones, two of which are separated by a fine and clear line. They 
are among the strongest in the spectrum. The space b F con- 
tains neiu-ly 52 lines, of which F is very strong. Between F and 
G there are about 185 lines of different sizes. At G many lines 
are accumulated, several of which are remarkable for their size. 
From G to H there are nearly 190 different lines. The two 



• We have reduced this figure greatly, and inserted only a few of the most 
prominent lines. - ' 
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bands at H are of a very singular nature. They are both near- 
ly equal, and are formed of several lines, in the middle of wludi 
there is one very strong and deep. From H to I they likewise 
occur in great numbers. Hence it follows that in the space B H 
there are 574 lines, the strongest of which are shewn in the 
figure. The relative distances of the strongest lines w^e mea- 
sured with the theodohte, and placed in the figure ficom obser- 
vation. The funtest lines only were inserted from estiraati(m 
by the eye. 

Various experiments and dianges to which I have submitted 
these lines, convince me that they have their origin in the nature 
of the light of the sun, and that they cannot be attributed to il- 
lusion, to aberration, or any other secondary cause. In (rana- 
mitting the light of a lamp through the same aperture, we ob- 
serve only the line shewn at R, in Fig. 4. It occupies, how- 
ever, exactly the same place as D in Fig. 5 ; so that the index 
of refraction of the line D is the same as that of II. 

It is easy to understand why the lines are not well marked, 
and why they disappear, if the apertiu^ of the window becomes 
too large. The largest lines occupy nearly a space of from S" to 
\(jf\ If the aperture is not such that the light which passes 
through it cannot be regarded as a single ray, or if the angle of 
the width of the aperture is greater than that of the width of 
the line, then the image of the same line will be prvgected seversd 
times parallel to itself, and will consequently become indistinct, 
and disappear when the aperture is too great. The reason why, 
in turning the prisms, we cease to see the lines, unless the tele- 
scope is lengthened or shortened, may be thus explained. 

The emersion of the rays, in 'respect to their divergence, is 
similar to thdr immersion only in the case where the angles of 
incidence and emergence are equal. If the first angle is greater, 
the rays after refraction will diverge, as it were, from a more 
distant point, and, if it is smaller, from a nearer pcnnt. The 
reason of this is, that the path of the rays which pass nearer the 
vertex of the prism is shorter than that of those which pass at a 
greater distance from the vertex. Hence the angles of the re« 
fracted rays are not changed, but the ^des of the triangles for 
the emergent rays ought to be in thfe one case greater, and in 
the other smaller. This diiFercnce ought to vanish if the rays 
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fall in parallel directicms on the prism, which is also proved by 
experiment. As the violet rays have by the object-glass of the 
tdbscope, thou^ achromatic, a focal distance a little shorter 
than the red rays, we see clearly why it is necessary to displace 
the eye-glass, in order to perceive the lines distinctly in the dif- 
ferent colours. 

As the hnes of the spectrum are extremely narrow, the apparatus 
must be very perfect, in order to avoid all aberration, by which 
the lines may be rendered indistinct, and eveii dispersed. The 
sides of the prism ought consequently to be perfectly plain, and 
the glass of which the prisms are made ought to have neither 
scratches nor striae. With English flint-glass, which is never 
entirely free of these striae, we can only see the strongest lines. 
Common glass, and even the English crown-glass, contains many 
striae, though they are not always visible to the eye. Those 
who cannot procure a perfect prism of flint-glass, should use a 
fluid of great dispersive power, such as oil of anise-seeds, in or- 
der to see all the Hnes. In this case, the prismatic vessel ought 
to have its sides perfectly plane and parallel. In general, the 
sides of all the prisms should form an angle of 90° with their 
base, and this base ought to be placed horizontally before the 
tdesoope, if the axis of the telescope is horizontal. The narrow 
apertiure by which the Hght pas^ »ought to be exactly yertical. 
The reason why the lines become indistinct, if any of the con- 
ditions now mentioned is neglected, may now be readily under- 
«toodr 

(To be continued,) 

Aet. XVII. — Description of Vettie'^s Giel, a Scene in Ber- 
gen-St^, in Norway, By the Rev. U. F. Borgesen *. 

JL HAD often heard of this remarkable Giel f , the only passage 
to a farm, considerable especially for the number of cattle reared 
on it From the danger and the difficulty of the way, no clergy- 
man or other offidal person had ever visited it. What seems 

* Read before the Wemerian Natural History Society, Slst May 1823. 

■f A Gidy in Norwegian, means a narrow glen with steep precipices on both 
sidesy the space between filled up by a river. Vettxe^s Giel is several Norwegian 
miles in length. 
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more remarkable, not even the oldest peasant in Fama^ (the 
nearest district to it) had ever been on the farm of Vettie. Men 
. lived and died in close neighbourhood to it without having, ever 
seen it. Nobody ever repaired thither but those who were the 
nearest relations of the family who lived on it, who of course 
were in the most isolated situation possible in an inhabited 
country. My curiosity was much excited. Besides, in order to 
have a more accurate knowledge of the people and the district, 
I had made a point to allow no comer of my parish to remain 
unvisited. The d^ger itself was a sort of allurement, as it was 
a triumph to surmount it. 

On Sunday the 12th of June 1818, after di^dne service, I set 
out from my manse in Aardalannex, in company with a number 
of people who had been at church, to Aardal^s Waten This 
lake is about three-quarters of a mile long (more than four Eng- 
lish miles), and at the broadest half a quarter (about three- 
quarters of an English mile), inclosed on both sides by lofty 
mountains, which, from their steep and sometimes perpendicu- 
lariy hanging sides, forbid all approach by land. The lake is 
thus the only and the common communication between those 
who Eve above it and the other parts of the district of Aardal. 
There were many boats of \is in company, the most of which 
strove with great exertion to row past one another. They are 
excellent rowers ; and this passage to and from church never 
takes place without this sort of contest, the only ol^ect of which 
is the honour of winning. It is pleasant to witness this contest. 
Six men, commonly stout young fellows, sit at the oars ; the 
boat darts forward like an arrow ; and you may imagine the 
vigour which is exerted, when the blade of the oar sometimes 
snaps in the water, — a circumstance which happened to the boat 
that was striving with ours, and which, in consequence, fell a 
considerable way behind. But as they had got a reserve oar, 
which was put out in haste, our boat, which was deeply laden, 
having about twenty people in her, was quickly overtaken and 
passed. So soon as the boat you contend with falls a good way 
behind, or it is perceived that in spite of all exertion you are not 
able to keep up, the strife is over, though it ceases not without 
some sarcastic jokes on the part of the conquerors. After this, 
though they still push briskly forward, they go on more equally 
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in company. We pushed on, and were immediately run on the 
beautiful Famass, where the river Utiedal, which; by a course 
of six miles from where it rises in the mountains of Guldbrands- 
dal, runs through Utledal, Vettie's Giel, Svalemsdal, and Far^ 
nae», empties itself by seven mouths. It was akcady evening, 
and i^etty dark ; I therefore took up my night's quarters at the 
farm-house of Vee, a pretty large farm, which has an interesting 
situation cm the south side of the river Utledal, not far from 
Famaes. Tb^emy app(»nted guide was already waiting for me, 
a houseman (a stnt of subtenant in Norway), who was \veU ac- 
quainted with t^ family at Vettie. We set out on our road 
early in the morning, and as this was at first - over fine even 
plains^ we mounted on horseback. In the neighbourhood of 
Vee we passed a mighty water-fall, which, from a side dale 
called Rosdale, rushes down in one Ml of 150 fathoms. Far- 
ther east is Valdersdal, so called, because in a stretch of 
4 miles, (about £7 English,) it goes up to the mountains of Val- 
ders. Through this dale runs the river Thya, coming from 
the lake Thya, which here descends in a large fall, forming 
three cascades. Over its mouth is carried a bridge. A little 
farther on in the vale, on the other side of Utledal River, tlie 
course of which we foUow the whole way, you see a rocky 
mountain called Moekamp, lying east and west, as if it were 
sunk between the far higher mountams on each side. Round 
the foot of this lie a couple of farm-houses, and several house- 
menu's places. From the River Thya you come on a very high 
sand-hill, under which lies the farm of Moe. When you have 
toiled iip this diificidt, and very steep hill, you come to Sua- 
lem-hiU, a little mountain ridge lying east and west, and con-^ 
sisting of entirely naked, slippery rocks, on which it is both dif- 
ficult and dangerous to ride. ^ You now come to the fine plain 
land of Sualem, which, of considerable extent, stretches on to 
the farm of Jelde. You have here got about half a mile from 
Famaes, and you begin to percave that the Giel is near. 

Nature now assumes a severe character ; her smile totally va- 
nishes ; the dale contracts itself closer together ; the black moun- 
tain masses tower higher up on both sides, casting abroad their 
melancholy shadows. Before you come to the farm-house of 
Jelde, you pass a bridge over the River Jelde, which, coming 
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from a very high pasture-glen belonging to the fann^ guAes 
down in a &11 of about SOO fathoms. Every thing is gigantic 
and threatening. It is Nature^s grand style. Small objects dis^ 
appear, and the heart beats with the antidpatbn of approach- 
ing danger. At Jelde, you do well to dismiss your horse, and 
trust to your own legs. It will now, too, be of importance to 
provide yourself with an additional guide. Fanner Civbd of- 
fered to accompany me ; but, as he could not himself go with 
me the whole way, he made his servant likewise be of the par- 
ty. I had thus three companbns well accustomed to this 
road, and, therefore, on their own part, altogether unconcerned 
about dangers which were familiar to them, but who could very 
well enter into the feelings of a person in a different mode of 
life, who, for the first time, trod a path the like to which be 
had never seen, nor could conceive. When Civind had found his 
axe, which he had long to look about for, and the use and ne- 
cesfflty of which I had afterwards to learn, to my terror, we all 
set out. 

At a short ^stance from the dwelling-house of Jelde farm 
this frightful way begins. The entrance to the Giel is altoge* 
ther worthy of it. You climb up over the hill of Jelde. TUs 
is a projecting out-eorner of the mountain, conasting of granite^ 
which, unth an inward bend, hangs over the river which washes 
its foot It is thus imposable to find a lower road, as this pre- 
cipice, forms the bank of the river. It is a severe exertiim to 
cfimb this steep and difficult path at such a height, and ooD'' 
stantly oil the brink of precipices. 

It is probably this hill which has fixed the height of the path 
in the Giel itself; for otherwise, you see no reason why it should 
have been cut out, at such a height, on the side of this fright- 
ful wall of rock, that the person who falls over it, must be dashed 
to fneces, before he reaches the surface of the water. When you 
have reached the top of this hill, you turn round to the rig^t 
hand, and enter into the Giel itself, by a bridge of pliant trunks 
of trees, laid over with birch-^bark, and turf and gravel, that all 
swing under your feet. The mountain here hangs a little over 
the passenger'^s head, and you willingly incline to it as to a friend- 
ly support, to avoid seeing, and, if possible, to avoid thinking of 
the abyss you are swinging over, but of which, the gravel thrown 
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down by the motion of the bridge, is all the w&y putting you in 
mind. You are nowin the Giel. Traveller, God be urith you ! 
The path here is not bfoadei than that a parson can just stand 
on it with both feet beade each other. Somedmes you have 
only room for one foot ; nay, at times, from the quantity of loose 
earth and small f tones which you may wdl suppose are frequent- 
ly tumbling down here, and covering the whole path, you find 
no place at all to stand on, but must, with your foot, in a 
manner scrape out such a place in these loose materials, which 
here lie over the surface of the whole precipice, the upper part 
of which forms a very sharp angle with your body, while the 
part below approaches frightfully near to a perpendicular line. 

About half a quarter of a mile on in the 6id, on tibe north 
side of the riv^, high up towards the summit of the mountain, 
there opens on you, a cross valley, the remarkable Afdal. The 
houses on a farm whidi is here, stand on so steep a slope, that, 
while the under-beams rest with one end on the ground, to have 
a horizontal position, they must be supported on the opporite 
ode, by a wall of 4 ells in height (8 feet English.) The fields, 
too, fie so steep, and so near the fearful predpice, that no per. 
son unaccustomed to it, would venture to set a foot on them. 
And when, from the Giel, you see their grass fields, which hang 
rather than lie over the deep bdow, and which are every year 
mowed with a kind of scythe, wrought by one hand, you can 
scarcely conceive the desperate courage which coolly plies its task 
where an abyss seems open to swallow the fooLhardy man. 

A little above the dwelUng-house, is a piece of ground, tolera- 
biy flat ; and, when you inquire why they did not rather build 
there, you are told that it is impossible to build there, from the 
quantity of snow that tumbles down on it. Through this dale, 
runs die river Afdal, which rises from the summits of the moun- 
tains called the Young Harlots *• It runs past the house, at a 
distance of about 80 ells; and, at about 160 ells from it, with a 



* These are reckoned among the highest mountains in Bergen Stift, higher than 
GakCfaid, the height of which is given at ^14 feet above the sea. They take their 
oame horn a singular tradition in the country^ A marriage party, who were all 
very wicked persons, on their way to church, were changed^ by the wrath of Hea« 
ven, into these rocky summits. There are seven of them, of which the bride and 
bridegroom are the bighe!9t. 
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noise like thunder, tumbles over the precipice in a tremendous 
fall. The violence of tliis, and the agitation produced by its 
rushing over, is such, especially in summer, that the house con- 
tinually shakes; and every fluid which stands in an-open vessel, 
exhibits a constant tremulous motion. The walls and the win- 
dows which are next the river, are always wet, from the vapour 
ascending from the fall. They told me, that this fall was 200 
fathoms high ; and, when you look down to the abyss below, 
and then raise your eye to where the river issues from this lofty 
vale, you can scarcely call it in question. Beside the fall in the 
hard granite precipice which it washes, they have mined a rut, 
I cannot call it a way, though it serves for one, broad enough 
for one man ; or, at most, a little well-trsuned horse, but not be- 
side one another, to go upon it. 

This rut, the roof of which is just so high, that a grown up 
person can stand upright in it, is the only way to the farm- 
house till yx>u get up to a considerable height It reaches not, 
however, the whole way. There is a gap, which is filled up 
by pieces of timber, joined together, of 6 or 7 ells in length, 
one end of which rests on this rut, the other on a projection of 
the mountain, which likewise serves as a support to a bridge 
which goes over the fall. In these pieces of timber are cut 
notches, .which serve for steps ; and in going up these notches, 
while you see through the timbers the foaming cataract under 
I you, and are involved in its mists, he must be a native of Leir- 
dal who does not then feel that his hfe hangs on a few inches of 
slender tree. It is a matter of course, that neither this wooden 
path, nor the bridge itself, nor the rut in the side of the rock, 
are provided with any kind of rail or defence. A Ldrdaller 
knows not the name, has not the conception of giddiness. He 
falls as other people do, although he stands where they would 
fall: he is dashed to pieces like them, but this comes from 
his inconceivable rashness, and from his not having wings. 
Of the ten years I have now been here, not one has passed 
without instances of persons being killed by falling over pre- 
cipices. This is one of the common modes in which people 
die, and it awakens no particular sensation. They believe, how- 
ever, that the spirits of these persons go about after death, 
and they have a particular name by which they distinguish them 
from other ghosts. When the farmer in Afdal brings any 
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thing to his house, when he comes to the river he ttiust take 
it off the horse, and letting him go loose before, he and his 
servants must carry every thing upon their backs. 

The farther we advanced in Vettie's Giel, our road became 
the more difficult and the n\ore frightful. At one' lime you 
were stopped by snow that had tumbled down, and where it 
was only by passing quickly over the loose heaps you could 
avoid sliding down the steep, at once to be dashed against the 
rocks and to be drowned : — next you stood horrified at the sight 
of a wall of ice, the remainder of a frozen current^ by which all 
farther advance seemed to be rendered impossible. But foi 
this Civind had prepared himself. With/ his axe he cut in the 
clear solid ice a notch, in which he set one foot, then another in 
which he set his other foot, and in this manner continued to cut 
and go forward till he had reached the other side. The rest of 
us followed in the steps which he had thus cut. You must put 
on resolution ; there is nothing else for it. With the utmost 
caution, your eye fixed steadily on the point where you are to 
tread, you set forward foot by foot, without stopping to draw 
your suppressed breath. For more than half a mile (more than 
three English miles), we went forward on the brink of a per<^ 
feet abyss, in this manner, sometimes passing masses of snow 
not yet melted, sometimes those huge frozen mirrors which 
hung almost perpendicularly from the summit of the mountmn to 
the gulph below, and over which the axe only, by steps scarcely 
a handbreadth, could form for us a dangerous path. A slip, 
an unsteady step, or giddiness itself, which always threatens to 
overwhelm the unaccustomed traveller, iaid in a moment the 
torrent becomes the grave of your mangled carcase. But such 
is your whole course through Vettie^s Giel, on a path where it 
is not often you can set down both feet beside each other. 

When overcome by the violence of the exertions I had to 
make, I stopped a moment This rest, so far from being re- 
freshing to me, was full of horror. It was better to go on, 
however exhausted. In doing so, your thoughts were so occu* 
pied with the place where you might find jsome footing, that 
you had but little time to observe the grimaces with which death 
seemed every where to gape around you. But set yourself down, 
you cannot avoid seemg yourself sitting on the brink of an 
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abyss ; above you the high mountain ridge hanging over your 
head, below the more frightful steep sinking perpendicularly 
from your feet : on the opporite side of the Giel, the wildest 
torrents tumbling down hundreds of fathoms ; whilst at the bot- 
toni, the river foaming and roaring, with a deafening sound, 
rushed on with the rapidity of an arrow, and the road you had 
to gOy bent still' far upon the sides of the precipioe which hung 
over it r. in short, you saw nothing but Nature in her terrors : I 
involuntarily shut my eyes ; my heart beat^ and, that I might 
not be overpowered by these sensations, I stood up, to expose 
myself to new dangers. I asked my guides if any body had 
ever come to mischief on this way. They recollected only one 
person, who, witfr a knapsack of birch-bark on his back, by a 
false step, had tumbled over from about the very spot where we 
were standing. From an irresistible apprehension that I might 
be the second, I pushed forward immediately from such a place, 
but yet I found no safer way. 

It began now to rain, and its the part of the path on which 
we were was considered as dangerous, from stones that tumble 
down, we made all the speed we could^ The bottom of the 
<7iel began at last to widen a little ; and at Holifoss, about half 
a quarter of a mile from Vettie, (three quarters* Engtish), it be> 
comes about 150 paces broad. In other places it is never above 
SO oils broad, and in some places not more than 6 or ?• Here 
my guide Civind left me, and went back alone with his axe, of 
which be had made such good use, telling me, that now all the 
difficulties of the- way were past ; and they w«^ so in compari- 
son of those we had come- through. 

Holiefoss is a fall in Utl^dal River itself, of no great height, 
but of a force which you sctt^cely find in any other fall, and ac- 
companied with a noise which deafens the ear. A mountain 
rock has here set itself fast in the bottoni of the Giel : the river 
has been forced to dig itself a narrow passage bettvieen this rock 
and the high mountain precipice, between which it rushes for- 
ward with such irresistible violence, that stones thrown iiito it, 
or tumbling from the side of the mountain, are carried down on 
its surface. 

Itrmnednow sohard, that the water rian aerbss our path: 
I quickened my pace, to reach the end of this fatiguing and 
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.idangerous excursiixi. With all my haste, however, I could 
net, escape bdng thoroughly wet. The path^pow descend- 
ed gradually towajrds the river. The mountain, to the »de of 
which, as to a wall, we had been, as it were, fastened tbo whole 
way, now turned a little off from us, leaving a broader, though 
an irregular way. On a sudden it goes off entirely to the rights 
opening a new side-valley, and, before I knew where I was, I 
stood on the fields of Vettie, mily a little above the sur£Eu% of 
die river. Heavy with my wet clothes, dropping with sweat,, 
and exhausted by violent exerdons, I was glad to reach the 
houaeman^s dwelling, which lay nearest us, there to repose a little, 
under cover, before I should attempt to mount the long and 
high hill on which stood the farm-house of Vettie. 

On the road. to it I was met by Ole, the goodman, who con- 
ducted me up. The family had just risen from dinner. Every 
thing was instandy carried off, as they did not think it good 
enough for me. On the table was immediately set their best 
butter and cheese, and smdced flesh, and flourJn^ad ; and, in 
short, every thing they had to please the appetite of the weary 
traveller. But as there was not a dry thread on me, I felt very 
uncomfortable in my wet clothes. The goodman found a re- 
-medy for that ; and from his chest I was provided with every 
thing I required. Clad from top to toe in his Sunday'^s clothes^ 
I sat down, metamorphosed into a Leirdaller, amidst this friend- 
ly fiunily, who could not cease from expresang their wonder at' 
a visit as unexpected as unheard of before, and who did not 
know what kindness to shew me; complaining from their. hearts, 
that I had not given them notice, that they might have been 
better prepared to receive me. His wife was in an advanced 
stage of pregnancy. I expressed my wishes for her safety on 
her approaching confinement ; and asked her, How she would 
get the child tid^en to diurch.— -O, answered jshe^ smiling^ when 
matters come that length, there will be no difficulty : the child 
is well wrapped up, and is carried to church, properly girt on 
the shoulders of the servant-man. — ^By the same way I have 
<5ome?— Yes; wehaveno othen — NoWj then, God be with both 
him and the child.-^0, we are not afraid of the way, Are are so 
accustomed to it ; and after a few weeks it will be better, when 
all the ice will be away. By God's help I shaU soon come to 
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church myself, when Father • shall lead me in. — I eonld not 
but thmk highly of her courage, her cheerfulness and composure. 
The goodman told me, that at the best season in summer the 
Giel can- be traversed by a horse ;. and that then every thing is 
thus brought to the house^ on the back of his own horse, who is 
accustomed to this road. One is less surprised at this, when he 
sees the hghtnessof the small Leirdal horses, and thenr most uncom- 
mon sure-footedness, by which they can go on the smallest paths, 
on the side of the most fearful precipices, setting one foot before 
another, in sudi a manner that no path can be too small for 
them. From the farm of Veitie, the Giel is continued upward, 
in a stretch of three miles,, so that the whole length of it is more 
than four miles and a half (more than thirty English miles). 
Above Vettie farm, the goodman told me, it was more narrow, 
more difficult, and more frightful, than the part of it which I 
had seen. He and his people had often to go up that way for 
small timber, and other things necessary on the farm.. On the 
rides of it, too, were the finest valley and mountain pastures, of 
the greatest value to their rearing of cattle. Their com was 
sometimes destroyed in harvest by frost. For more than half 
the year,, the two families living on this farm, the farmer him- 
self, and his houseman, are cut off* from all other human inter- 
course. In winter, the ordinary path ia impassable fsem snow 
and ice, and especially from those frequent columns which leave 
Iraces of themselves a long way qn in the summer, because the 
sunn's rays, resting but a short time over this long, monstrous 
gulf, it is seldom before the month of July that this ice is all 
away. For a short time in winter, when the river Udedal is 
frozen, there may be a passage along the bottom of the Giel, but 
not without danger from the avalanches, which, with tremendous 
violence, tumble down into the deep ; the very air of which over- 
throws every thing. In the end of harvest and the spring, all 
approach to and from Vettie is barred ; in the end of harvest 
particularly, &om the falling of earth and stones, which are then 
loosened by the frequent rains. 

* Meaning the clergyman to whom she was speaking. It is still the custom, 
in the remote and simple districts of Norway, that when a woman goes first U> 
church after her confinement, the parish clergyman meets her at the door, and lesdi 
her into church. 
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At a little * distance behind the dwelling-house of Vettie, in 
the back ground of the dale, there rises up a large mountain 
precipice, over which, where a new QUA begins, there rushes the 
highest waterfidl I had yet seen, called Marlc^oss. High falls 
indeed are here so common, that they at least exdte less attention, 
especially where the mass of water is not \erj oonsidevable ; but 
what seemed to me exceedingly sbgular in this one, was, that 
the &11 is so perfectly perpendicular, that not one drop of its 
water touches the whole side, of the mountun. From the gap 
through which it issues, the mountain bends inward like the side 
of an arch, in such a manner, that if the place were accessible, 
one might make a pasqage between the mountain and the fall. 
As the mass of water here meets with no resistance, it makes no 
alarming noise ; I only heard its distant sound in the bottom of 
the Giel, which it was impossible for me to see, as ^ .view and 
all approach is barred by high sharp-pointed rocks, and a chao- 
tic assemblage of large blocks of granite. Overihis precipice 
lie the pasture-grounds of Vettie, where are some of the finest 
sketches of wood to be found perhaps in 4he whole province. 
Here grow the finest ti::ees -for masts, of uncommon height and 
thickness, unused and incapable of being used, because they 
cannot be .got down through (he Foss, without being iq)lintered 
into a thousand pieces. Itas difficult to get even common house 
^mber this way, for perhaps not one out of ten pieces remain 
of sufficient length. In former times, this wood was the pro- 
perty of the Copper-work Company of Aardal, which had its 
best supply of charcoid from it. It was the morcTahiable to 
them, that its situation excluded it from every ^her use. I saw 
a man going up the precipice which leads to «this wood. At the 
distance at which I stood, he seemed like an insect creeping up 
a wall. By frequent turnings from one hand to another it is 
rendered possible to go up a path, from which, however, nothing 
is more easy than to break a neck. But born and brought up 
as the people are here amidst such dangers, they diisregard or 
are not sensible of them. The boy, the youth, grows up amidst 
venturous feats, and courage is his life's constant guide. Of the 
mountain- summits here, I mention only Fleskeuaastiud, because 
it is considered as the highest next to the summits of the Young 
Harlots. 
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I spent the nigbt at Vettie, and was next mornii^ out with the 
goodman to have afuU view of his little romantic dale, when 
hill and valley^ wood and water, the loity black moontaia- 
masses, over which the majestic fall poured its foaming «lter, 
were all groupedin the most picturesque manner, in a landscape 
in which the strongest features ci Nature ware wanderfuBy 
blended with her sweetest smiles. The severe and the gay mo- 
derated one another by bdng mingled in one look. The tio- 
rus of the feath^ed tribe only was wanting in wood and foiest 
The temperature here is too severe for the delicate songsters of 
the sky ; nowhere does the latk mount in his airy flight ; even die 
thrush flies to milder regions. The cuckoo only, with his m(mo- 
tonous song, for a short time enliveis the inloice of the wood. 

I had learned from the goodwife how they cacry their <M- 
dren from this place to church. ' I was curious to learn of 
her husband, how they got the dead carried from it to the 
church-yard. It is impossible 'that two people could go beside 
one another in the Giel ; and I could not conceive that a coffin 
could be placed on horse-back. He gave me the following ac- 
' count The dead body, wrapped in linen, is laid on a plank, in 
which are bored holes at both ends, to which are &^t»ied han- 
dles of cord. To this plank the body is lashed, and is thuii car- 
ried by two men, one before and another behind, through the 
6iel, till they come to the farm-house of Selde, wh»« it is laid 
in a coffin, and carried in the common way to the diurch-yardL 
If any one die 4n winter, at a time when the bottom of the Giel 
ris not passable, or in the spring or hairvest, they akieavour to 
preserve the body in a frozen state, which is seldom difBcult, iSH 
it can be carried off in the manner I have just mentioned. Still 
more singular was the method which die goodman told me was 
employed several years i^o, to convey adead body to the grave, 
from a houseman^s place in Vormdien. Thisplace lies in Utle- 
dale, which borders with the fields of Vettie. It has a most 
frightful situation, deep in the Giel, by the side of the river ; 
and like Vettie^^ has no other road but a small steep path^ on the 
side of tlie most di*eadful precipices. As the inhabitants of this 
place had been often changed, there bad been no deaths here. 
It happened, at last, for the first time, that a young man of 
jgeventeen years of age died. It never occurred to them to 
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thinic how they should get him carried to the grave, and a cof- 
fin is prepfuped f<A: him in the house. The body is laid in it and 
carried out; and now, for the first time, they perceive with 
amazement that it is impossible in this way to get on with it. 
What is to be done ? Good counsel is here precious. Tiiey 
leave the coffin as a memento mori at home, and set the dead 
body astride on a horse ; the legs are Ued under the horse^s belly, 
— « bog of hay is well fastened on the horse^s shoulders, to 
which the body leans forward, and is made fast; and in this 
manner rode the dead man over the mountains to his resting 
place in Forthuus Churdi in Lyster,^a fearful horseman. 

After a long and fiitiguing weary walk, I returned with the 
gopdman to his house. A rich soup, made from excellent wed- 
der mutton, killed the night before, smoked fsom the white clad 
table. And what is not excellent when it is presented to you by 
hosjntable hands t So long as nature and generous simplicity 
is preferred to art and ceremony, so long will such a patriarchal 
meal, to whidi you are invited with a welcome from the heart, 
and which is gratefully recmved, be preferred to ostentation and 
extravagance. They wished me much to remiun another day 
at Vettie ; but as I had fixed to go that day to Aftdal, and then 
over the mountains to some of the mines at Aardal Cc^per- 
works^ I was obliged to Ud fiurewell to the worthy people, whose 
extraordinary place of residence I had for the first, and I be- 
beve also for. the last time, now seen. 

With my former guides,- and a man-servant from Tettie, I set 
out cm this fearful way back. From the heavy rain,., much of 
the ice had disappeared ; and I had the dangerous pleasure lof 
sedoig one of these masses of ice tumbling down in a thousand 
{neoes into the gulf:- over two only of the most obstinate were we 
obliged to cut our road over die ice. In good time I reached 
lelde ; and here, where nobody dreamt of danger, my horse 
tumbled with me over the side of a little hill. Thus ended an 
esccursion, the lyhole object, and the whole result, of which .iwas 
the view of Vettie's Giel. 
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A^T. XVIII.— Ow ilie Heights of the prmApal Snowy Peaks 
of the Himalaya Mountains. By Captain J. A. Hodgsok 
and Lieutenant J. D. Herbert *. 

vJN the successful termination of the first campmgn against 
the armies of Nepal in 1816, ii> 'which they were expelled from 
their conquests in the mountmns between the rivers Settlej and 
Kali (or Gogra), by the British forces under the respective com- 
mands of Major-Generals Ochterlony and Martindell, and Co- 
lonel Nicholls ; and the provinces of Gerwhal, Sirmor, Hindur, 
Bisaher and £amaon, with the exception of some small districts, 
being restored. -by the British government ^o the Hindd Baj4s, 
their ancient possessors, the Most Noble the Governor-General 
in Council was pleased to direct, that surveys of the above coun- 
tries should be executed by Captain Webb -and myself. To 
iCaptain Webb, who was then in Eamaon, the survey of that 
.province, and of the :eastem parts of Gerhwal, was assigned ; 
and to me that of the western part of Gerhwal, and of the 
mountain^ between the Ganges and Settlej rivers. My instruc- 
tions were summarily, ^^ to make & correct survey of the libe- 
rated provinces of Gerhwal^ Sirmor and Hindur, as well as of 
the countries to the north of them reaclung to the Himalaya, 
a tract which comprises.the sources of the Ganges, iJumna, Tonse 
(hitherto unknown, though larger than the Jumna), and Settlej 
rivers ; and which is bounded by some of the noblest jnountains 
in the world." I was ordered to carry on my researches^ as £ur 
as rationally practicable, and Colonel Crawford, then Surveyor- 
^General, was directed to prepare such instructions for .me as he 
' might deem necessary. That distinguished and scientific offi- 
cer, alike versed in the theory and practice of great surveys of 
this nature, approved of the methods I had suggested for car- 
rying on my operations, and generally directed me to be guided 
by such circumstances as might appear to me most conducive to 
the objects in contemplation. 

* This paper is a brief extract from the long and interesting memoir of these 
. able and active officers, as published in the Asiatic Jles&frckes, ^ol. xiv. p^ 187.-* 
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On the Heights of the Snom P^s of the Hmahya. 81 S 

It will be acknowledged, that the extension of geographical 
knowledge is a desirable 6bject, and it cannot be denied that, to 
ascertain the heights and positions of the snowy peaks of the 
Him^ya, is not only an interesting, and curious but very useful 
inquiry; for when their latitudes and longitudes are known, the 
geographical position of any place, from whence one, or more of 
them, are visible^ may be determined with ease and accuracy* 
We have every facility and oppcntunity of observing some of these 
resplendent and IdTty guides, in the great extent of lo^ degrees 
of longitude, now either in our possession, or under our in- 
fiuence and controul, from the banks of the river Settle) at Lu« 
(Uana, to beyond those of the Burampooter in Bengdi. 

In sll this belt, the outline of some of the snowy peaks may 
frequently be observed, in dear weather, to the distance of ISO 
miles and upwards, with sufficient distinctness for an observer 
^ to fix his own pos^^hn^ by obvious methods, and thus to be en- 
abled to connect the geography of the cdder maps. But as yet, 
we do not, by Captain Webb's survey, and that of Lieutenant 
Herbert and myself, .know the precise latitudes and longitudes 
of any peaks further to the SE. than the latitude of 90" W W, 
and longitude 81".2 nearly. It would be very satisfactory to 
determine the positions of those more eastern peaks visible from 
Fatna, Monghir> Bhagalpi^, and R^jmal, and this may be done 
with considerable precision, by their azimiUhSy taken at the 
above places, with their observed diflferences of latitude, and 
differences of longitude, taken with good chronometers, carried 
down the river in fast going light boats, when the stream is most 
rapid : the boats would reach Monghir from Patna in a day, 
and two good chronometers ought to-give the difference of lati- 
tude within a quarter of a mile. The chronometrical measures 
may also be compared and corrected by differences of longitude 
taken by the firing of gunpowder : the flash of half a pound of 
gunpowder, fired at the hill-house at Pir Pahar near Monghir, 
would be seen at Janghira ^ock, from which a flash would be 
seen* at Patter Ghatta, below Bhagalpiir, and thence at Pir 
Pointi or Sicri Galli, or probably Raj ifial. 

After giving an account of the' instruments employed, and 
the method of observation, Captain Hodgson remarks : 
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<< InsettKng, finally, which it is hope^ the present operatiDns 
(comlnned with Captain Webb^s) will do, the heights of some of 
the principal Him^aya peaks, a pcnnt on which even so great 
on authority as De Humboldt has fallen into error, we have 
imaged that we could not be too explicit in describing the in- 
struments, and in detailing, not only our original dbs^Tatkms, 
and the methods of calculation, but even the several steps of the 
process itself, from which the results are deduced. We have 
been aware, that it is only this full and candid disdosure, in 
which many things are met with that might have been glossed 
over, that can give a conclusion of so much interest any wdght; 
and while we deprecate the thec«isfs pronouncing too decidedly 
on the value of results, which may appear to him much too dis- 
cordant, we feel confident, that, in the eyes of the practised ob^ 
server, who will consider the nature of our instruments, and 
the difficulties with which we had to contend, these very discre- 
pancies will prove our strongest claim to his confidence.*" 

Lieutenant Herbert next ^ves a minute account of his me- 
thod of measuring a base line of Sl,764.8 feet, and then a de- 
t£ul of all the angles of the trianguladon, founded on the mea- 
sured base. 

The following are the general results of the oporations, in so 
far as concerns the Snowy Peaks. We have retained the letters 
and references in Captmn Hodgson^s Tables, as there is no other 
way of identifying the peaks. 

TABLE of the Heights of the Snowy Peaks of ihe HimShya 
Momttams. 

Height above the Sea, 
in BngUah Feet. 
Uchalar6, F. - - 21,884 

Ditto, . . - 80,129 , 

Ditto, C. . - . 21,773 

Ditto, Q. - - - 19,78ie 

Ditto, J. . - • 16,867 

Ditto, great E. - - 20,765 

Kedar Kanta, L. - - 19,362 

Ditto, No. 39. - - 19,821 

Ditto, great E. ^ - 20,747 
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TABLE ^Heighi»y~-eo>Umued. 






JaBi^UdiPMt. 


E«dar E^uta, H. left peak, 


wjm 


Ditto, H. middle peak, 


20,508 


Kedar Eaata, C. 


21,787 


Dittos the Cone, 


21,018 


8urkaiida,6. ... 


20,144 


Ditto, F. - - 


21,925 


Ditto, Q. ... 


19,804 


Dittos A. No. 1, 


23,371 


Ditto, A. Na 8. 


25,589 


IHtto, Moka, ... 


22,632 


Surkanda, B. middle peak, 


23,281 


Ditto, P. . 


28,157 


Kedar Kanta, No. 46. 


18,884 


Kedar Kanta, Kot Gerh peak. 


17,186 


Chiir RaUaig, 


21,251 


Whartli, pyramidal peak, 


. 17,214 


Surkandu, D. . 


22,894 


Chandra Badanf, D. 


22,912 


Surkanda, U. ... 


21,452 


Whartu, western F. 


18,646 


Ditto, Mack peak. 


16,043 


Ditto, Knt Gerii peak. 


17,200 


Tungrui western F. 


18,632 


Kedar Santa, blade E. 


20,995 


Kedar Kanta, low E. 


19,962 


Snricaoda, H. eight peak, - 


20,508 


Ditto, H. middle peak, 


20,341 


UflfaaUffu, Q.— C. 


19,870 


Ditto, F.— C. 


21,612 



"Art. 'XIX. — Sketch of the Geognosy of Madwra and Porto 
Santo. By T. Edward Bowdich, Esq. Conductor of the 
' Mission to Ashantee, Member of the Wemerian Natur^ His* 
tory Society, Natural History Society of Wetteravia, &c. 

L SUBMIT two or three of the leading geological fects, with- 
out intruding those conclusions which my excursions in Madeira 
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and Porto Santo have yielded, lest there should be more delay 
than I anticipate in the publication of my detailed descripticm of 
these islands. The sketch of a Flora, and the fuller report on the 
geographical distribution of plants in Madora, which I have al- 
ready forwarded to Sir Humphry Davy and the Cambridge 
Philosophical Society, make it unnecessary to say any thing 
more just now on either head, unless it be to remark that I 
have since found the Isatis tinctoria, and a male Date-tree, 
neither of which I had then met with.- 

I must premise that it is my present intention, and I hope to 
persevere throughout my journey, (even should it be extended 
some years by the support of the Government), to accompany the 
MSS. I may send home from time to time, by accurate drawings 
of the most interesting of those new objects of Natural History 
I may meet with in the different parts of Africa I hope to be per- 
mitted and enabled to visit. It takes away very much from the 
usefulness of a journey, when it is attempted to save the trouble of 
making drawings, by substituting for that concise description of 
the object which wilk suffice with a good figure, a tiresome verbal 
detail of minutias, wholly uninteresting, and frequently unintelli- 
mble without the aid of the pencil. The only probable difficulty 
IS, that no publisher will undertake to go to the expence of having 
these figures engraved ; and that they may thus be lost to the 
naturalist and others, who would feel an interest in referring to 
them, as illustrations of the text. Contemplating this probability, 
I have determined toobviate it in ^ome degree, by regularly trans- 
mitting one set of these drawings to Sir Humphry Davy, to de- 
port wherever he thinks they may be most readily and conve- 
niently consulted by the naturalists oCmy own country, who will 
always find them numbered, so as to correspond with the referen- 
ces in the text of my travels. I shall also transmit a duplicate set 
of these drawings, to be deposited for the same purpose in the 
library of the Frenph Institute. The two sets of 107 figures, (se- 
veral of which are coloured) referred to in this first part, have 
been forwarded with the manuscript. 

- Not daring to venture as far as the granite rocks of Cintra, 
(which are about 1600 feet above the level of the sea), from the 
hourly expectation of the departure of the vessel to Madeira, I 
contented myself with crossing the river to Almada. The forma^ 
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tion was totally d^erent from the three which were in view on the 
northern side of the river, viz. the granite at Cintra; the tran* 
sition limestone above Guida ; and the basalt capping the hill be- 
tween the aqueduct and the city; the two latter of which arepret- ' 
ty fttUy described in my MS. work. It was a range of Cakaire 
grossiere, about SOO feet high, and extending some miles along 
the river. It was soft, but firm» frequently very sandy, some* 
times of an orange-yellow, (especially within), but' generally of 
a greenish and yellowish grey. Pebbles of silex were occasion* 
ally imbedded ; and, more frequently, masses resembling clay ; 
it soiled the fingers,— effervesced moderately, — and seemed de- 
posited in deep horizontal beds, more compact upwards. The 
shells were so thickly imbedded, that whole masses appeared to 
be exclusively composed of them. They were all marine, with 
the exception of the Balenius montanus, and comprehended 
three species of Ostrea, (O. plicatula, O. edulis and O. canalis) ; 
the Panopsea Faujasii, the Cj/prina islandica, the Pecten vul« 
garis, and P. saxatilis, with three species of Venus, Fig. 80, 81, 
88 ;. three of Turritelle, Fig. 28, ii, 26 ; a Cardium, Fig. 88 ; 
a Balanus, Fig. 84 ; a Nassa, Fig. 28, and a Murex, Fig. 26, 
which, posseadng no specific descriptions, I could not determine, 
and have, therefore, drawn, with one valve of a shell of consi- 
derable nze, and of an orange colour ; Fig 19^ which I do not 
recognise, and a smaller one. Fig. 20, which cannot be referred 
either to Tellina, Venus, or Cytherea, but which resembles all of 
them. 

At St Vicente, on the north side of Madeira, I found a simi- 
lar limestone to that which I have before described beneath the 
basalt at Lisbon. Generally speaking, however, it is of a whiter 
' colour, more crystalline in its texture, contains very little im- 
bedded siliceous matter, and scarcely any compact masses ; yet 
from analogy, and from the great depth of the bed, (being near- 
ly 700 feet from its junction with the superincumbent basalt, to 
my last glimpse of it in the bed of the torrent, nearly level with 
the sea), without a angle alternation, I have no doubt of its be- 
ing transition rather than primitive limestone. Its more crystal- 
line texture is probably owing to its vicinity to the basalt. The 
drift line of the junction is horizontal ; and the limestone has 
evidently been deposited regularly and frequently, without the 
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ffliKdkst trace of disturbanoe or confiinon. CmitinuiDg about a 
furlong to the northward, and deocending a water-course, (about 
a mile in a direct line from die beach,) I found dikes of deeom* 
posing basalt intersecting the limestone, which, irom thar form 
and direction, I should say had evid^tly descended from above ; 
and, instead of filling up from below, had flowed into the gaps 
created in the limestone, by the oonvulinons which rent the oii- 
ginal structure of Madeira, and preceded its new form. 

The lowest bed of the sandstone above the calcareous tufa, 
(which is the lowest visible deposit at Porto Santo, and is inter* 
seoted by basaltic dikes), is hard and solid, and is used as a 
building stone. I have ^ven a particular description, which I 
' need not introduce here, of its characters and gradations. The 
upper or looser sandstone, which yielded to the fingers, contained 
in its .upper and outer surface, an Ampullina (or marine Ampid^ 
laria), Fig. 58 ; a large Helix, resembling the H. plicata. Fig. 57, 
but diffining from the plate b^ig on the last whorl, whidi does 
not advance as far into the mouth ; a still larger, wholly un- 
known to me. Fig. $6; and two others, the one. Fig. 50, a 
Helicella of Ferussac^s groupe Marginatie ; the other, a Heli* 
dgona, of the groupe Vortices. I found no Ampullinae amoi^st 
die shells of the beach, (seventeen of which h&nsg new spedes^ 
or at least not noticed by Lamarck, and unknown to me,, are 
dntwn and described) ; no Bulimi any where; and the existmg 
Helices (thickly strewed over the soil farmed by the calcareous 
tufa, and found very sparingly on the fig-trees in the sandy 
plain,) were specifically distinct fiiom the conaderably smaller 
onesi forming exitire masses of the loose sandstone, and generi- 
cally distinct from the very large species imbedded in its surface. 

The flaky sandstone frequendy formed isolated ledges or bil- 
loeks of a most picturesque appearance, on the soudiern part of 
die plain ; numerous flakes being regulairly piled on each other, 
ehooting upwards firom the soil in angles of 45°, and seeming to 
emulate the lofty peaks of tufa beJiind them; j?late VI. B. 
Embedded on these hillocks, are numerous close-grained, indu*- 
ratied, cuneiform, hollow masses, with smaller lateral branches, 
which I conceive to have been, formed by the sand having en- 
veloped piaats or fragments of wood, >subsequendy and entirely 
decomposad. 
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I took a boat and went to the small island of Baxo: it is only 
half a mile distant from the south-west end of Porto Santo, (en- 
tirely composed of cliffs of tufa with dikes), from which it has 
been evidently separated. To get at all the strata in succession, 
I was obliged to climb up an almost perpendicular height of 
about S20 feet on my hands and knees. I first ascended about 
100 feet of the same tufa, which I have described at Porto San* 
to ; then twelve feet of limestone, of a granular sandy structure^ 
glimmering lustre, and emitting an alliaceous odour when 
struck ; it contmned no fossils, or at least none that I could' did<* 
cover, after examining and breaking away its surface in various 
directions, and after splitting numerous large fragments ; it is 
of a buff.ground, sprinkled with grey and red spots or grains. 
Above this I found about fifty feet of a agglomerate of noduled 
of basalt, or rather of wacke, (from its colour, fracture, and 
specific gravity), which I need not describe particulisirly her6. 
1 then climbed over from eight to ten feet of a conglomerate 
limestone, generally of a chalky white, itoiling the fingers, some* 
times of a whitish blue, and containing large nodules of wacke 
and imbedded masses of agranular, sandy limestone, resemUing 
that before described. The white part of this limestone jnesented 
great masses of Lamarck^s CateniporsB, (Tubipora catenulat^ 
lAn. Chn.) ; and with ihuch difficulty I chiselled out some perfect 
moulds of a large Cardium, Fig. 88, of the Cardium edule ; one 
end of a Solen ; of a Solenemya, Fig. 55 ; moulds of various cized 
Venuses; a Voluta, Fig. 54; a Turritella ; a Conus, like that at 
Lisbon, Fig. S7 ; the Pecten multiradiatus, and the Pecten gla- 
her, (nather of which spedes I believe have before been found in 
a fossil state), and the fragment of a large white Pecten, Figi 59* 
Above this shelly Hmestone was about m feet of a fine-grained^ 
indurated sandstone, deposited in layers, with projecting ledges, 
and acquiring a scoriaceous appearance, and dark grey colour, 
on the outer surface, from exposure to the atmosphere, but pre- 
sentii^ an ominge-hirotni within, Bikd effervescing. On this rent- 
ed a conglomerate, tibout fifty feet deep, of nodules of wacke, 
of a lesser portion of the orange-coloured ferruginous sand, and 
of small fragments of wacke, emerging Uke nail-heads, and 
coated (with the exception of the upper surface) with an indu-r 
rated grey clay, which also lines small cavities in a mamillated 
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form. No part of this conglomerate effervesced ; but it was 
covered by a shallow horizontal bed of siEUidstone, of the same 
nature as that above the fetid limestone. 

Through all these different horizontal masses, that is, from the 
summit of the table-land, of which this island is principally 
formed, to the sea, a depth of about ^40 feet, descend, more or 
less perpendicularly, numerous basaltic dikes ; sometimes jut- 
ting out like walls, and serving as rude stairs in the ascent ; at 
others, nearly even with the surface of the various rocks they 
intersect ; and frequently running parallel with the beach for 
some distance at the water'^s edge, and forming into piers. In 
aome parts, their surface was covered with considerable patdes 
of a dull coralloidal carbonate of lime, and in the basalt of the 
dikes on the north side, (for it was the eastward face which af- 
forded me the section I have described), I found beautiful crys- 
tals of nepheline. In the dikes immediately north of Pas Juli- 
ana, I found a depoint of native alum. 

The limestone beneath the basalt of Madeira, is eyidendy of 
the same oature and formation as that beneath the basalt at 
liisbon. The shelly limestone of Baxo is distinct from that at 
Almada on the Tagus ; but it is probably of the same forma- 
tion as the shelly limestone mentioned by Baron de Humboldt 
as covered by basalt, on the coast of Portugal. Of what forma- 
.tion is the limestone found on the coast of Africa, opposite to 
Teneriffe ? And does that, subordinate to the tufa at Lancer- 
;6ta and Forteventuria, resemble dither of those at Baxo * ? 

I made the height of the Peak 6164 feet -|- ; and I think it 

~ was impossible for the day to be more favourable. I had taken 

the angle of elevation of the Peak of Buivo with a reflecting 

^ circle, from the point generally visited by strangers for the best 

view c^ the Coural, and adjoining the Pico des Bordes, know- 

* Humboldt's ReL HUt,, L 1. c. 2., and SuppUmenty p. 641. 4to. 

f Fortin*8 Barom. 619.65, T. 9. 45, T. d. 9.45i &, 49. P., in the turret of Mr 
Veitcb's house in Funchal, 154 feet above the level of the tea^ (allowing 7 feet for the 
rise of the tide at the syzygies, when the height of the turret was determined) 770*70« 

T. 20.5, F. d. 20.5. C, 69. F. T^T'=16m, ^'^\l^xt (I+I0=103'"2, coira- 

lion for latitude 8 * . . ' ' 
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iog diat I could get its harizontal distance from Ruivo very ac 
curately from Lieut^Col. Paulo Dias de Almeida*8 iS^t«n^, just 
completed, after nx yean* labour, drawn originally on a scale 
of 28 inches to a Portuguese league, and contuning even every 
quinta on the i land. My own attempts to get a sufficient base 
by angles from a smaller one, measured with the aid of an arti- 
ficial horizon ci crystal and a proof telescope, {hmeHe Sepreuve^ 
failed from unfavourable weather. 

6* fif W apparent angle of Rolvo. 
26 refraction. 



6 5 54 which, wiUi 24805 feet for the horiaontal diBiance, givet 2578 ftet. 
Hd^t of apparent above true level for 24805 feet, - 15 

Height of point of view above the level of the sea, - 3710 

Bele^t of Rnivo, 09OS 

bemg 189 feet more than that given by the barometer, which 
was Fordus, and had been ccmipared with thai of the Observa- 
tory for several weeks. 

M. Von Buch, and Professor Smith, found the Torrinhas 
(notoriously lower than the Pico Ruivo), 5867 feet above the 
sea. All these drcumstances considered, I cannot help feeling 
some confidence in the result of my own observations, although 
I observed by Captain Sabine^s recent article in the Journal of 
Sciences, that he made it only 5438 feet above the level of the 
868. Baron de Humboldt found the decrease of caloric at Te- 
neriffe, to be 94 tdses for every d^ree of the centrigrade ther- 
mometer * ; De Saussure at Etna, 91 toises; my observation ^ves 
89 tosses, or 5 less than De Humboldf s. This would seem to be 
a further evidenee in favour of the greater haght of Ruivo. I 
have measured several other peaks. 

I have not room for any zoolo^cal extracts ; and will merely 
observe, that I have had the good fortune to meet with a Chi- 
xoptera, two birds, five fishes, and one moUusca, generically new ; 
dght new species of fishes are drawn in addition. 

I have submitted my authorities and evidence for concluding, 
that Kirwan^s informants led him to rate the mean temperature 
of Funchal nearly 3° too high, (i e. 68.9 instead of 66*^), as he 
did that of the Havannah. . 

* Humboldt, Mem, d'Arcucily p. 602, 
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'< A Funchal la temperature des ca^es paniite itxe, Ael6rXC. 
(6V P.)> par Gonsequens de 4** O' (7r 9 F.) au dessous de b 
temperature de Pair. Nous reviendrons dans la suite sur cette 
difierence remarquable enure les souterrains k lisle de Madere 
et Fatmosph^re circonvoisine *J* I think I may venture to con- 
tradict this anomalous difference. There is not a subterraneous 
cellar or crypt in the island : the deq)est carems are the <• Fur- 
naces of St John,'' (close to Funchal on the NW-» and about 
240 feet above the sea), formed out of a deep bed of scoriae. 
In the largest (128 feet to the innermost part, which is wide, 
spacious, and lofty, and about 15 feet below the level of the 
mouth), I made the following observations. Nov. 4., 1 P. M., 
Temp, of aur 71** 6, Hyg. 61% Temp, of the inmost part of the ca- 
vern 6r, Hyg. 781^ Jan. 4., 2 p. m.. Temp, of air 66^, just widi- 
in the mouth 64% inmost part 6d^^ Again, in the cavern at 
Phaye Formosa, close to the sea, about three miles west of Fun* 
cbal, and upwards of S9 feet deep, I found a difference of on- 
ly S"" F. ; and in that of St Roque, about 1000 feet above tb« 
sea, north of Funchal, and nearly 60 feet deep, a difference of 
only 4* F. There is an extraordinary difference, however, be^ 
tween the temperature of the wells and that of the air of Fun- 
chal, the former (Mr Lundie's, Mr Young's, and Mr Sortie's^ 
all upwards of 20 feet deep, and in the open air,) being 68°, 
when the latter was 6d^ ; but this is explained by reoollectingf 
that these wells are supplied by streams which ^descend front 
heights of 8800 feet behind the town, where there would be a 
corresponding difference in the mean temperature ; for that of 
the spring near the Mount Church, (inclosed at the expence of 
Consul Murray), and about 1900 feet above the wells in ques« 
tion, was 58^, the air within bdng SSf, by an observaticHi which 
I made in October. \ 

Abt. 'KX.^JccQunt of Mr Ronaldi Pendulum Doubler qfEkCf 
iricUjf, 

Xn a work just published by Mr Ronalds, entitled, " DeBcrip- 
tion of an Electrical Telegraph, and of some other Electrical 

• Hamboldt. AnnaUa de Chimie^ p. 602. ReL Hitt, {h 4S4. 4to. I quote 
my MS, extracts ftom these expensive workS) and have omitted to note the to-* 
lume. 
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Apparatus,^ we find, among many other ingenious contriyanoetj 
one of a Pendulum Doubler, which we consider highly worthy of 
nodce. 

<< In order to shew that^he could keep his telegraphic wire con- 
stantly electrified from a very small source of electricity, Mr Rou 
nalds made the bob of a pendulum perform the part of the centre 
plate of a doubler on Bennef s or Nicholson'^s construction. The 
instrument thus modified, he found convenient, not only for its 
usual purpose, but for all those experiments where a constant 
flow of small quantities of electricity is required to supply what 
is disnpated along imperfect insulation^ 

'* The instrument is represented in Fig. 4. of Plate IX., wher^ 
A and B are the two stationary |rfates, fixed upon glass supports ; 
C is the bob, attached to the pendulum rod D by the glass in^ 
sulator e ; its form is a plano-convex lens^ and the interior is filled 
with lead ; y is a small cylinder, through which screws pass to 
connect it with C, and to adjust the plane of C exactly parallel 
to the plane of vibration ; g is another insulator, carrying at M 
lower end the bow of wire A, the left side extremity of which, ii 
isituated nearly in the same perpendicular plane as the end of the 
wire m, and the right side is nearly in the same perpendicular 
plane as the end of n ; i i^ a wire fixed perpendicularly into C ; 
and k another, fixed (perpendicularly to the plane of vibration) 
into the brass cap at the end of the pendulunb-rod ; Z is a wire^ 
screwed into the upper edge of the plate B ; m is a long wire^ 
fixed into the lower edge of B^ and approaching to within a 
sinall distance of A, where it is bent at a right angle, and then 
projects in a Hne perpendicular to the plane of vibrati^xn i n is 
another wire, fixed into the edge of A, and projecting in a simi- 
lar direction (after it has also heea bent) ; but the length of the 
prqjectwig part of fit is conmderably less than that of n, in order 
that the right Me of the bbnir A, may pass the end of m^ without 
touching it; lastly, o isawire^ fixed perpendicularly into the 
base of the instrument 

** Since every body may not happen to have seen the revolving 
doubler of Nicholson or Bennet described, I shall shortly state 
the mode of action by which this pendulum doubler produces^ 
by the motion of a common dock, a constant flow of electricity. 
It is seen, that when the centre of the bob C arrives opposite to 
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the centre of the plate A, the insutaUd bent wire A, will touch, 
at the same moment, the ends of the wires m and n, and esta- 
blish thereby, a metallic communication between A and B ; and 
that the wire t , by touching the wire o at the same moment also, 
will establish a communication between C and the earth. Now, 
by one of the laws ci induction or compensation,--^. €. that pro- 
perty which any insulated conducting surface possesses, when 
placed opposite to an umnsulaied conducting surface, with a 
plate of air (or other semi-conducting or insulating body) inter- 
posed, of oonden^ng on, or attracting to itself (within certain li- 
mits) the electricity which has been ^ven to insulated conductors 
in communication with it, and, being thus cfiargedj of inducing 
a contrary state of electricity on the uninsulated opposed sur- 
JhcCf — by this law of induction, I say, if a quantity of positive 
.'electricity, producing a tension = 1 degree in the electrc»neter, 
be given to dther A or B, whilst the centres of A and C are 
opposite to each other, that quantity will be nearly aQ condensed 
on A, and C will have a tension i= nearly 1 of negative electri- 
city. 

^' If C be now allowed to be^n its vibration, the connection of 
A and B with each other will be instantly broken, as also that 
of C with the earth, iEind they will be all insulated, and all re- 
taining the electric states which they possessed before the con- 
nections were broken (i. e. A will be positive nearly = 1 ; B ne- 
gative nearly = 1 ; and C positive almost 0.) 

** When e has arrived opposite to B, the uninsulated wire k 
will touch the wire 2, and thus place B in connection with the 
earth ; therefore C, by virtue of its negative charge, will induce 
a positive charge in it nearly = 1. 

*' When C arrives a second time opposite to A, all the former 
connections will be re-established, and the charge of B will (by 
means of the wire m) be nearly all condensed on, and added to 
the original charge of As making a tension nearly == S of posi- 
tive electricity, which tension will induce a tension nearly = 2 of 
negative electricity on C. 

" When C arrives again opposite to A, the same process recurs 
as before ; and, when it returns a third time to A, the charge of 
-By being added to A, will produce a tenrion nearly = 4. 

♦* And so the charges in A and C would go on, nearly doubling 
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at each vibration of the pendulum, until their tensions would ar- 
rive at such a point as to cause a spark to pass between them, 

^^ But P is a Leyden jar, furnished with a Lane^s discharging 
electrometer q; a connection is established by means of a small 
chain between it and A, and the distance between the two balls, 
r and 9, is coninderably less than that between A and C ; there^ 
fore the spark will be given to the jar : and a spark will be con- 
tinued to be given at the completion of almost every second vi. 
bration, until it is charged almost as highly as A is capable of 
being charged, or the sparks will continually supply the loss of 
electricity by any defect of insulation, either of the jar, or of any 
conducting body, in connection with its interior coating within 
certain limits. My plates and bob are four inches in diameter *. 
'^ It has been proposed to adopt large doublers instead of the 
common machines^ for exciting electricity in large quantities, 
with a view to the saving of labour ; and Mr Bead has hinted at 
his knowledge of a method to cause the centre plates of revol- 
ving doublers to recede from the others, in proportion as the 
charges advance (a necessary condition, if large quantities of 
electricity are to be obtained) ; but he died without having made 
it public. 

" Could not SL^ne screw be cut upon the axis which carries the 
centre plate, passing through the common support of the other 
two, which should partially produce the effect desired ? Or, 
could not such a screw be made to act upon levers, &c., which 
should proportion its recesaon exactly to the advance of the 
charges ? The affair would not be very diflScult to a clever me- 
chanist, perhaps.** 

Aet. XXI.— -BicgropAicoZ Notice of Baron Samuel Gtistavus 
flermelin, 

JL HE memory of this philosopher should be equally dear to 
geographers and those who cultivate the mining art. 

* The contacts of the wires do not impede the velocity of the vibrations, be- 
cause they are made small eno^^ to act as springs of a required force ; but the 
dectric attractions of f he plates and bob do tend to do io. The pendulum is sus- 
pended by two spring, placed one at each extremity of a cross piece, to which the 
xod is attached,, for the purpose of preventing the bob from being drawn, by these 
attractlonS| out of its assigned plane of vibration, as much as possible. 
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BcMm at Stockholm in 1744, of a noble fiamily, his father bft. 
ving attained the eminent dignity of Senator of the kingdom, he 
was fortunately destined to undertake the administration of the 
mines, the most important source of wealth which Sweden pos- 
sesses. He commenced by visiting the prindpal establishments 
of this kind in the kingdom, and paid particular attention to the 
celebrated copper-mine of Fahlun, where he contributed to esta- 
blish a manufacture of vitriol, sulphur, and colcothar. He was 
9lso actively occupied with the gold-mine of iEdelfors. 

After having acquired a profound knowledge of every thing 
remarkable in this department that Scandinavia presented, he 
obtained permission to visit foreign countries also. He travelled 
through Germany, the Low Countries, and France, and em- 
barked for America; charged, at the same time, on the part of 
Sweden, vnth a political misaon to the United States. He vbited 
almost all parts of this country, and returned to Sweden, by Eng- 
land, towards the end of 1784. 

He now became anxious to improve the knowledge of the geo- 
graphy, geology^ and statistics of Sweden, which seemed to him 
to be as yet in a very imperfect condition* He therefore caused 
to be explored, at his own expence, the northern provinces of the 
kingdom, which were less known than die others. The result 
of these journeys, was a map of Westro-Bothnia and Lapland; 
and this was the commencement of the great geographical enter- 
prise to which Baron Hermelin devoted, for a period of fifteen 
years, his most assiduous cares, and a great part of his fortume. 
Unfortunately, the publication of the twenty-six first maps ha- 
ving exhausted his pecuniary resources, he was obliged, in 1810, 
to give up the remaining part of the work to a company ; but he 
acted a principal part in this association, and had the happiness, 
before his death, of seeing this grand atlas of Sweden entirely 
completed,«-a monument raised to science, and his country, by 
a single individual, at the expence of the greatest sacrifices. 

His patriotic efforts were not limited to this single enterprise, 
great as it was. Feeling for the extreme poverty to which the 
inhabitants of the most northern provinces of Sweden are re- 
duced, and knowing the abundance and productiveness of the 
ores of iron which these provinces possess, he judged that the 
best means of bemg useful to them, would be to establish fur- 
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aaces and forges. Three of these manufactories he established 
in Bothnia. He opened new roads, and perfected the means of 
Gonvejance by water ; founded colonies, and introduced an agri«> 
culture unknown till then. But these interprises, which were 
not seconded, and which were crossed, in various ways, by acci« 
dental circumstances, exhausted, at length, M. Hermlin'a re- 
sources. He was obliged to give up all his effects to his credi- 
tors; and he found^ like many others, that, in the most usefiil 
and best calculated enterprises, the profits are reserved for others 
than those who have first tried them. 

He had not, however, to complain of the ingratitude of all his 
fellow dtizens. The College of Nobles, at the diet of 1800, 
caused a medal to be struck in his honour, with diis inscription 
in Swedish :— >'< Presented to Hermelin,, by his fellow citizens 
and friends, for having made his country better known, ^and for 
having enriched and peopled deserts.^ 

The Stockholm Academy of Sciences admitted him as a mem* 
ber in 1771 ; and he often, by his liberality, seconded the scieui. 
tific researches of this Society, and the journeys which it caused 
to be undertaken. 

When he gave up, in 1815, the administration of the mines,, 
after fifty.four years of service, not only were his appointments 
preserved to him, but the states of the kingdom added a pension 
of a thousand rix dollars,-— a recomp^nce well merited, adds the 
historian of th^ Academy^ but moderate, if we consider the sa< 
crifices of every kind which this excellent citizen had made for 
the common good. 

Supporting his misfortune with a philosophic courage, he en* 
joyed, in retirement, the remembrance of all the good he had 
dime, when death put an end to his useful and glorious career, 
on the 4th May 1820. 

Baron Hermelin^s eloge, of which the preceding is an abridge 
ment, ^ds with an enumeration of the works which he com- 
posed, to the number of thirteen, including his academical me- 
moirs, and works which would not have been publbhed without 
his generous asastance. 

We shall confine, ourselves to the notice of the following 
w<vk8 (jS Hermelin himself, which hav^ been printed separately. 
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On the Smelting of Copper-ores. Stockholm, 1766. 

On the Uses of the Stones 'which are furnished by the Quarries 
of Sweden. 1771. 

On the Resources of different Provinces of Sweden. 1778. 

Tables of the Population and Manufactures of Westro-Botb- 
nia- Stockhohn, 1801. 

£ssa^ of a Mineralogical Description of Lapland and Westrp 
Bothnia. Stockhohn, 1801. 

Lastly, Mineralogical Maps of the principal Provinces of the 
South of Sweden. 



Abt. XXIL^-^Aecount of Mr Perkins^ method of apphfing Mi 
New Method of Generating Steam to the BoUers of ordi^ 
nary Steam-Engines. 

-IIjL AVING in our last Number given a very fall, and we trust 
perspicuous, account of Mr Perkins** new Steam-En^ne, we shall 
now proceed to lay before the reader Mr Perkins^ own account 
of his method of applying the new principle to steam-en^nes of 
the old construction. This account is taken from the specifi- 
cation of his patent, which is now open to the inspection of the 
public. 

In order, however, that a correct idea may be formed of the 
original principle itself, we shall prefix Mr Perkins^ own ac-r 
count of the generator, although we have already given a ge- 
neral description of it in our last Numbei". 

^' Plate IX. Fig. 1. represents the general construction of 
the apparatus ; a, a, a, is the g^erator shewn in section. It is 
a strong cylindrical vessel, made of metal, about three inches 
thick in every part, which may be a guide to the comparative 
dimensions of the other parts of the apparatus. This vessel is 
to be filled with water, and heated by a furnace circumscrilmig 
it On the top of the gei^erator there is an escape-valve b, 
pressed down by the weighted lever c, the pressure being ad- 
justable by the shifting of the weight. The valve opens to the 
steam-pipe d, which is to be supposed as proceeding to the 
working piston of the engine. The lateral pipe e, exteaading 
from the generator, is merely for the purpose of safety ; and at 
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the end of it there is an apparatus f, attached, by wUch the 
pressure is indicated ; g, is the feeding or injecting pipe leading 
from the forcing pump A, which may be worked by a connection 
to die moving part of the engine. 

'* In order to generate steam, the- vessel a must be filled 
with water, or other fluid or fluids, from the piunp A, and 
heated by a furnace, or otherwise ; the steam, or escape-valve 
bj being , loaded by means of a wdght, with a pressure greater 
dian the expansive force of the steam, to be generated from 
such water, or other fluid or fluids, at the time of its generation. 
When the water, or other fluid or fluids, in the generator, bias 
attained the necessary degree of heat, say from 400 to 500 de- 
grees of Fahrenhdt, more or less, an additional quantity of 
water, or other fluid or fluids, is pumped into the generator, suf- 
ficient to force out a portion of that already heated in the ge-r 
nerator from under the weighted^valve b, into the steam-pipe d, 
where it instantly becomes steam. 
^ ^< An enlarged representation of the valve, and its seat, is 
ahewn in the section, Fig. S. The valve is a spheiical bulbj 
falling into a concave seat, in the lower part of the square 
chamber; the upper port of the valve is a cylindrical rod, 
upon the top of which the weight of the pressing-lever is exert- 
ed ; the lower part of the valve is a triangular stem, sliding 
up and down in the cylindrical passage. When the additional 
quantity of water is injected into ihe generator, by means of the 
ferce-pump as described, the bulb of the valve rises from its 
seat, and a corresponding quantity of heated water passes up 
between the cylindrical passage and the ^des of the triangular 
stem, into the square chamber, where the pressure, no longer 
operating upon that portion of the water, it immediately .becomes 
steam, and passes forward through the steam-pipe to the work* 
ing cylinder. 

•> " In order that the operations may be renewed, and c<mi- 
tinued regularly, I make use of an adjusting weight on the 
handle of the pump i, which is a small angle^fcroke forcing- 
pump, with a weight performing the office of an mr-^^wssel. At 
the end of the pump-handle is a chain m, which I connect with 
a simplei crank movement, and thus, by a corresponding adjusts 
inent between the weighted steam, or escape-valve 6, the throttle- 
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valve, (which it is not thought necessary to shew in this drawiog) 
and the wdght on the handle of the pump i, a certain quan% of 
water is forced into the generator, at every stroke of die pump^ 
and a correspondmg quantity forced from under the we^^ 
valve 5, to become steam. 

<* These principles may be modified and applied to the 
boilers of ordinary steam-engines, a mode of adoptixig which 
38 shewn in Fig. 8. The invention is here represented un- 
der another fc«tn, and difierently employed, bdjogai^for 
heating the water of an ordinary engine-boiler, with a vfew, 
prindpally, to save fuel : ir, is a tube communicating with the 
ordinary steam-boiler ; a, a, is the generator, a cyfindncal 
metallic vessel, of which there may be several connected to- 
gether ; these are filled with water as above described, having 
the furnaces y, tfy under them ; i is the escape-valve through 
which the heated water passes; c, b the weighted lever preanng 
down the valve with the required force : d^ is the chamber and 
pipe, in which the heated water that escapes through the valf e 
becomes steam, and thence passes through the tube Zy into the 
b<Hler. This boiler (of a cylindrical form with spherical oods) 
is proposed to be inclosed within a cask or oihet vessel, and sur* 
rounded with pounded charcoal, which matmal being a very 
imperfect conductor of heat, is particularly well calculated to 
preserve the heat of the water and steam within the boiler ; Cy is 
a pipe leading from the generator, which is also filled with the 
heated water ; and at the lower end of tlus pipe there is an ap- 
paratus^ for ascertaining the pressure of the fluid within the 
generator. This fluid, by exerting its force at the lower end 
of the pipe e^ against the lever connected to a w^ghing-machin^ 
causes the index to point out upon the graduated dial-plate the 
number of atmospheres under which the steam is genersted. 
The pipe e, being in substance conaderably thinn^ than any 
other part of the apparatus, is intoided to give way, in the 
event of the pressure within the genantor bdng aoddentally 
raised to a dangerous haght ; the consequence of which would 
be, that the pipe e would open, and the steam blow out throuj^ 
the fissure, without the possibility of producing any injury ; g^ 
is the pipe through which the water is injected by the puB^ K 
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from the reservoir to the generator ; i, represents the flue or 
diimney, from the furnaces below. 

^^ The continued passage of high pressure steam (genera^ 
ted as above) through the tube z^ heats the water^ which op- 
cupies about half the interior of the boiler, and by that means 
a sufficient quantity of steam may be produced in the boiler for 
working an engine of the ordinary construction, and with a very 
important saving in the quantity of fuel, compared to what 
would be consumed, to effect the same purpose, by any other 
plans heretofore adopted.^ 

<^ Now, whereas the materials of which my s^ud improvements 
are constructed, and the exact proportions of the relative parts, are 
not subjects for which I hereby claim exclusive privilege, though 
I have described those materials and proportions which I have 
found most useful ; neither do I hereby claim exclusive privilege 
for the peculiar forms of the various mechanical agents which I 
employ, but only for a combination of such and the like agents 
as will produce the said improvements, the natm*e of which is 
herein before declared, and for which a claim to exclusive pri- 
i^ilege is hereinafter made. And whereas^ I have only repre- 
sented in my said drawings annexed, such parts of a steam- 
en^ne as comprise my said improvements, the various modes 
of applying such said improvements, by means of the steam- 
pipe being too well known to require particular description 
here. And wliereas^ my said generator may be heated by a 
variety of known furnaces, I have not described any one in 
particular, but the one I have used and found to be the best is 
oneof the cupola kind, ^fed by a blast. And whereas^ I have 
described in my said drawing. Fig. 1, a safety-pipe and indi- 
cator, and a fordng-piunp, neither of which^are in themselves 
new, but which apparatuses, or similar ones, constitute a com/» 
bination necessary to my said improvements, and are inserted as 
such ; I therefore hereby claim exclusive privilege for the fol- 
lowing improvements only: that is to say^ first^or heating 
water or other fluid or fluids, for the purpose of generating 
steam for steam-engines, in a vessel or vessels, kept (during such 
process of heating) full of such water or other fluid or fluids, 
and under a pressure greater than the expansive force of the 
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steam to be generated from such water or other fluid or fluidiy 
at the time c^its generation. 

^ Secondbff^¥or causmg such water;, or other fluid or fluids, 
80 heated as aforesaid, to escape from under the said pressure, 
and pass at once from the generator into the steam-pipe, where 
it becomes steam or vapour, and in that form may pass theDoe 
to the cyUnder, or to any other utuation connected with a steam- 
engine, without the necessary intervention of any steampcham- 
ber, or other reservoir of steam. 

<^ Thirdh/j — ^For the manner of causing such water or other 
fluid or fluids to escape as aforesaid, that is to say, by fordng 
other water or fluid or other fluids into the generator, until the 
pressure against the steam-valve shall cause it to rise, the valve 
bemg so loaded as not to rise^ except by means of such extra 
pressure as aforesaid. 

<^ Fourthly, — ^For the general application of such water, or 
other fluid or fluids, so heated as aforesaid, and of the steam 
or vapour generated thereby; whether such steam or vapour 
be employed through a steam-pipe without a steam-chamber or 
reservoir to act immediately on the piston, or to be collected in 
a reservoir or steam-chamber, and thence to act on the piston, 
or only for heating water to generate other steam, or for any 
other purpose or purposes whatsoever, provided always, that 
such general application as aforesaid be for the purposes of 
steam-engines.^ 

The Editor of the London Journal of Arts, from which we 
have taken the preceding spedfication, informs us, that the 
mod&of applying this prindple to a variety of operations in 
which heating may be requisite, is embraced by a second pa- 
tent to be specified in November, and that the mechanical con- 
struction of the workuig parts of the en^e wil be explained 
in the specification of the third patent, which will be enrolled 
in December. 

The same writer informs us, that several of the new engines 
which have been ordered, are at present constructing ; and, par- 
ticularly, that an en^ne of about 80-hor&e power, for the pur- 
poses of steam navigation, is in considerable forwardness, and will 
probably be in operation between London and Margate before 
the end of the present summer. 
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Abt. XXIII.— Jlfin^aZcigtcaZ Description of some ASrotiki 
which. JtU near Wiborg^ in Finland. By Nils Noeden- 
SKIOLB, Esq. M. 6. S. 

JLN the AJgemeine Nordische Anncden der Chemie of Scheerer^ 
Part I. p. 174, there is given a short account of the circum- 
stances connected with the fall of certain meteoric stones, on the 
13th December 1822, near Loutolox, a village in the parish of 
Savitaipal, in the Government of Wiborg, in Finland. A short 
mineralogical description of these substances may perhaps be of 
some interest, even without a complete chemical analysis, more 
especially as I am not aware that any meteoric bodies of this 
nature have hitherto been observed to fall in so high a latitude. 

In external appearance, they have more resemblance to kva 
than to any other stone I have had occasion to see. The sur- 
face, as usual, is covered with a black shining crust, but, when 
broken, it presents the appearance of an aggregation of volcanic 
ashes, and it is so friable* as to be easily reduced to powder by 
the fingers. The following ingredients can be very easily dis- 
tinguished in it. 

1^, A greenish transparent mineral, which looks as if it had 
been melted, and under the blowpipe exhibits the same pheno- 
mena as olivine. The largest globules of it are not greater than 
a pin'^s head. 

Sd^, A wMte semitransparent mineral, which has often a 
crystalline appearance on the siu^ace, and which exhibits no 
marks of fusion when inspected with the microscope. It is so 
very friable that it is difficult to get a bit of it for examination. 

By itself it is quite infusible, and under the blowpipe still re- 
tains its transluceqcy. With soda, it gives only a scoria, which 
is very difficult to fuse ; with borax, it melts with difficulty into 
a clear and colourless glass; with salt of phosphorus it unitQ^ 
with still more difficulty, and the globule turns opake on cool- 
ing; solution of cobalt gives it a blue colour, but it does not fuse. 
. These experiments, it must be confessed, are not altogether 
sufficient to determine with certainty its precise nature; but 
under this treatment it exhibits exactly the same phenomena as 
leudte, which mineral it closely resembles in external aspect. 
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Sdh/f Some few metallic grains could be extracted with the 
toagnet These were examined, in order to find if mckel eidst; 
cd in them, but none could be traced. 

4dhh/f The great mass of the stone was a greyish ash-coloured 
powder, with very little cohesion. Under the blowpipe it pre- 
sented the following changes : 

It melted, without intumescence, into a black opake glass; 
with borax, it melted with difficulty into a glass of a deep irra- 
colour ; with salt of phosphorus, the glass left a skeleton of silica^ | 
and was coloured witl^ iron; with soda, in small quantity, it | 
gave a black globule ; if a greater quantity of soda was used, 
part of it went into the chiircoal, and left a dark-brown un^ 
melted scoria. 

These circunistonces show that aerolites ought to be r^arded 
and examined, not as homogeneous masses^ but as a kind of 
compound i'ocks* Like other rocks of this description, they 
contain minerals of very different kinds, but commonly in a very 
minute state of divinon. The grey powder, which approaches 
more nearly in appearance to volcanic ashes than to any other 
substante, contains perhaps the rudiiiients of minerals which 
have not yet had sufficient time or quietness to crystallize, or of 
which the crystals are so minutely mixed that wef are not able 
to distinguish them from one another. This sufficiently accounts 
for the differences of propcnrtion between the constituent parts of 
aerolites that have been analysed. 

Art. XXIY. "-'^Obseroatians on Double Stars. By M. Steuve, 
of Dorpat, and Professor Amict, of M odena. 

jSjLi Struve, an able and active astronomer at Dorpitt in Li- 
vania, conceived the very laborious design of making a new ca- 
talogue of all the Double Stars which were obseWed about forty 
years ago, by Sir WiHiam Herschel,— to compare these observa- 
tions with his own, and especially to examine if any change had 
taken {)lace in the relative positions of the two stars. 

M. Struve has published the results of part of this laborious un- 
dertaking, in his collection of Astronomical Observations; but atf 
we have not seen that valuable work, we have taken the following 
abstract of it from Baron Zach's Correspondance Astronomique* 



3m. Struve and l?rof. Amici's Ob^efvattons on tknSie Stai^t 8B5' 

1. ^ Cassiopeia. B, Asc, (Jh SS'. Decl. 66^ Si' N. 
Greatest star, 4th Mag. Leasts 8. 9th Mag. 

In 1814) M. Struve found the difference of Right Ascendioii 
of the two stars to be 1".14, the Angle of Position 16^.7, and 
consequently the Distance 9".7. Sir W. Herschel had fotind their 
distance in 1779 to be ll".a76, and the angle of position 28** in 
that year, but only 19°.3 in 1803. In 1818 and 1819 Mi 
Struve found the difference of right ascension to be 1".3, and 
the angle of position 9^.8 N. following* Hence their distance in 
1819 is l(y'.82, and the difference of declination 1".84. The 
diminution of the angle of position is therefore positively ascer- 
t£uned, having varied as follows : 



In 1782.5 


• 


* 


zs, %r S& Sir W. ffenckeL 


1803.1 


• 


» 


= 19* 14 Ditto. 


1814 


• 


« 


= 16 7 Struve. 


1819 


• 


4 


= 9* 48 Ditto. 



S. 66. Whale. B. Asc. ^ 3'. Ded. 8" IT S. 
6th and 9th Magnitudes. 





StniTe: 


In 1819 Dim of B. Ascen^on, 


0".842 1781 


I>iir.ofDeduiatioi), 


0.8 


Difltaace, • « 


16.15 


Angle of Poiition, 


38-.40 



Henchel, 



16''875 



X Auriga. R. Asc. ff> O'. Decl. 89" 68' N., 
6th and 10th Magnitudes. 



1619 Diff. of R. Ascensidn, 


5'<.105 


DiffiOfDeeUnaUon, . . i 


1.55 


4uCmior. R. Asc. 7'' 2^.^ DecLSS^lTN* 


8d and 4^ Magnitudes. 


The large star is yellowish-white, 


and the small star bluish^ 


white. 




1813, Angle of Position, 


r6% 


Difference of Declination, 


o.'^n 


Distance, 


5^6 


]819> Plfference of R. Ascen., 


0.H24 


Angle o/ Position, • 


. — 0*^ 


Distance, 


5".i8 
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996 M. 6tr live and Prof. AmiciV Obiefva&ons on DouHs Skrs^ 
Sir W. Hewbel found the distance in 1778 to be 5'M56. 

Ang^e of Positioii. 
In 1759, . • - Se^SStBnuUey. 

1779, - - • S%^7BendkL 
1803, - - . 4a.4aDitta. 
1813, ... 2.SSStrmfe, 

18i9, - • aSiMto. 

6. y. Lion. B. Asc. l(fi &. Decl. W 46, N. 
S.3 Mag., and 4th Mag. 

M. Struve con^ders the large star as reddish, bordering on 
yellow, and the smaller as of a green colour ; while Sir W. Her- 
schel calls the first white, and the second reddish. In 1819, 
M. Struve found the difference of R. Asc. to be (f'.S,Gi, and the 
dbtance 3".74. 

In 1782, Angle of Position, = 7*37 BentAd, 
1883, ... SMDUto. 
1820, - - 10 JSHStnne. 

6. {. Great Bear. R. Asc. 11^ 9. Decl. 32^ 83' N. 

4.5 l^ag., and 6th Mag. 

In 1819, M. Struve found the difference of R. Asc. to 
be or. 919, and the distance 9.^73. 

Angle of l*osition. 
In 1781.97, • - . 306<'13'^er«dbe(. 
1802.10, . .352. 29 ZHtto. 

1804.08, . . - 357 22 Ditto. 
1819,10, - . . 165 27 Sirtne, 
1820.13, - - . 173 39 Ditto. 

Consequently, in 38^th years, the small star has performed 
9l9T 26' of its revolution round the great one, in an apparent 
orbit of great elliptidty, as may be conjectured frmn the diffe- 
rent velocities of its motion. For, 

Motion. Mean Annual Motion; 

From 1781.97 to 180408 = 51» 09* r 18' 

1804.08 1820.13 = 176 17 10 59 

'Hence we may conjecture that the star performs a revolution 

in 60 years. 

7. 83. Lion. ». Asc. 11^ 18. Decl. 4° C N. 

6.7 Mag., and 7.8 Mag. 

In 1780, Angle of Position, = 55'' S. Foil. Hersckd. 
1802, Angle of posiUon, 62^05 Struvt. 

Distance^ • 30" ' Dittos 



lOOgle^ 
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& r Virgin, B. Asc. IS^ 83'. DecL (f ST. 
Sd Mag. and 8d Mag. 



1781J> 


40 M 


JETcreckl. 


1803.S 


90 20 




18S0.2 


15 15 


iS)tniee. 


1819 OilRofR.Afle. 


0".«39 


5to«M. 


1820 Distance, 


3 .56 


^knive. 


1780 Distance, 


5 .7^ 

6 .5y 


Calculated ftma Mi^er and 


1756 Distance, 


Henchel s obaorvatloas* 



Baron Zach and M. Struve propose to determine the distance 
of these 8tar$ from their oocultation by the moon. 

9. 44 Books, B. Asc 14^ 58^. DecL 48^ 21' N. 

6th Mag. and 7th, 8th Mag. 
Both these stars are white, and very difficult to be seen on ac- 
€30unt of the smallness of their distance. 

In 1781.6 Angle of Poeition 90* K. Fcdkmiqg. 
1819.0 48 S. PnoadlDg. 

^ 1819 Diir. QfB. Asc 0''.88 

Hence the angle of position has changed 169" or 192°. A third 
observation will shew if one of the stars has performed more 
than one revolution in 88 years. 

10. r Northern Crown, B. Asc. HJ* 8*. Decl. 84° 99 N. 

4th, 5th Mag. and 7th Mag. 
The largest star is white, and the smallest dull. 
Their distance is 91'.^, which is a Utde doubtful. The differ- 
ence of declination is (^'.73. 

In 1781.8 the Angle of Position was 7r ST N. pveoed. HtnekO. 
1802.7 . - 78 36 Do, 

1819.6 - - 40 Stftnt. 

W. i Hercules, B. Asc. 16^ 84'. Decl 31° 66' N, 
In 1781 Sir W. Herschel saw the two stars very distinctly. Af- 
terwards he could only observe, with very high magnifying 
powers, one of thein, which was of a conical form. M. Struve 
has never been able to see this star double ; but it will no doubt 
again appear so. 

12. 1 4^ Dragm^ B. Asc. 17^ 46'. DecL 72° 14'. 

|t appears from the observations of 1815, that these stam 
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rasO* (/ 


/ 


BewkeL 


i^li 




Do. 


131 19 




Do. 


ni 18 




Jtmoe. 


288 58 




Do. 


6 


.34 


Z>o. 


1 


^3 


Do. 



3SI8 M^S^xmeandFtof. Axaid's (Kmvit^^ 

have not approached one another. A companaon of the obaer- 
vations of Bradley and Piazzi does not shew that any change has 
taken pkce. 

18. n 70 S€rpenianu8, R. Asc. 17^ 5&. Decl. 2° M. 

4th Mag. and 7th Mag. 
The hirgest of these remarkable stars is yellowiflli, and the 
smallest red. 

In 1779.77 The angle of Posidon \ 
1781.73 
1804.41 
1819.83 
1820 Febnuvy 1& 

1818 Dtstanoe, 

1819 Distance inferred, «- 
years. 

Hence, in 89.86, the small star has moved through three- 
fi>urtlis of its orbit,, and it is very probable that it will complete 
its revolution in ten yeaa. more. The apparent orbit of it seems 
to be very elliptical. 

14. i Setjfmi. R. Asc. 1% 48'. Ded. 9" 58^ N. 

5th Mag. and 5th Mag. 
Both stars are white, and one a little smaller than the other. 

In 17^5, tlie Diff. of It Aee. was SK'.O Difll of DttiL 6^.1 Bradl^ 
1778, . . 21.0 . 6.%Ck.Mag€r. 

1819^ . . 22. 5. . ^. Struee. 

15- 1. c. 16. Staan. R. Asc- 19ii8r. Ded. 60*6' N. 
6th Mag. and 6th Mag. 
* Botb stars are white,, the fdllawing one bdi^ the smallest : 

In 17S5, mm of R. Asc. 3V'.40< DiflT. of Ded. 2S".6 BnuU^ 
1819, . 41.25 td.OSirwe. 

1819, Distance, . 38 . 5. 
1819/AngIe of Position, 4^W 8. P&L Strmte. 

16. 61. Swan. R. Asc. 20h69' DecL 87** Sa' N. 
5th Mag» and 5th and 6th Mag. 

The larger Star is yellow, and the smaller one a deep-red- 
The relative motion cji these stars was discovered by M. Piazzi, 
in 1804. M. Bessel examined them in 1812. 

In 1819^ Angle of position was 6^ 58^ N. F^L Stn^vet. 
1819, Distance^ ^ • 14".2 

1812.3 Diff. of B. Asc 19 .8 Diii: of DecL 13".20 Se$$eL 
1819^9 . .» 19 .1 . . 1 .85 Sinw^ 
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Hence tfce diffek^ce df decHnation of these 8t«r» faas cfiministied 
in 7.6 years. i , . 

M. Struve has likewise published his observations on 63 Double 
and Multiple Stars, which we hope to be kbie to lay before our 
readers in next Number . / . ' 

In a subsequent article in Baron Zach^s CorrespondancCy he has 
given an account of some observations on Double. Stars, made by 
M. Struve with anew micrometer, constructed byM. Frauenhofer 
of Munich. These observations are highly interiestliig both in 
themselves, and as shewing the great accutuby with which this 
dass of observations may be made wkh good instruments. * . . 



( Hercules'. 

' Distance, ■ 

Aug. 26. ^M 

2T. i .51 

31. 4.15 

Moan,: VM 



55. Hercules. 

Dlslanbd, ' 
Aug. 27. 6"«5S. 
Sept. 20. 6. ,55 

'Mean, ef\U 



I Great Bear. ' 61 OphmcTms. 



Aug. 31, 14".79 
Sept. 2. 14 .69 

Mean, li^'.T^ 



« Hercules. 
Distance. 
1822, Aug. 26. 4^.94 
27, 5 .31 
31. 5 .14. 

Mean, &\i^ 
5. Eagle. 

Distance. 
1822, Aug. 24 13M3 
Sept. 22. 13 .42 

Mean, 13".27 

15. Eagle. Distance. 

1822, Aug. 24. 3K68 

Sept. 22. 91 .64- 

Mean Sl''.66 

The folbwing are ipeasuyes of the (differences of declination, 
r the double star y Artetis^ with flie same micrometer. 

1821, Nov. 9, ' \, Nov, 2a Dec. 

»^.26 D'.IS 9".08 

3 .84 9 .26 9 .50 I Oenerd « 

8.94 8.94 — 

8.68 Mean 9 



Aug. 26. 20''.17 

Sept. 2. 20 .54 

20. 20,71 

Mean 20^«47 



)8 

- 

.29 



Mean, 8'';93 Mean 9".1S 

Difference of declination of the double star v of Cancer, 
1822, Feb. 21. Feb. 25. Mar. 19. Mar. 26. 

4".82. ; 4/\^2. 5^.00. 4^58. 

5.04. 4.86. 5.04. 



Mean 4''.93. 



Mean 4^.93. Mean 4^.81. 



General 
Mean, 

4'/.85. 
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The following obfiervatioiiB were made by Professor Anud of 
Modena, by means of a micrometer of bis own oonstrucdoo. 



Nm»e$^tkeSfiaft. 


AmieL 


JETendU. 


IBootM, 


^MF 


8*.23^ 


« HfRokfy 


, 4.24 


434 


W BOOtflly 


6.12 


6 .171 


y Vligo, 


3.18 


7 «S 


< GriSt Bitt. 


18.16 


14 .5 


fi 8#n» 


83.8 


38.32 



, In the years 1800 and 1801, M. Tiriesnecker measured by 
means of a Dollond's divided object-glass micrometer, the dis- 
tance of the two stars in ( of the Great Bear, and obtained \6"^ 
as the mean of 41 observations, which agreed to the fraction of 
a second. Baron Zach has calculated the distance at 16*.009) 
from Piazzi^s first Catalogue for 1800; and M. Struve com- 
puted it at 15''.9l9 from Piazzi'^s second Catalogue. 

The following Table, abridged from that of Baron Zuch, 
contains a comparison of the observations of Sir William Her- 
schel and M. Struve, on a number of dpuUe stars, not given 
in the preceding paper. 

TABLE of the Distances of several Double Stars, according 
to the Observations of Sir WUliam Herschel and M. Struve. 



NAMHOfUieSTAM. 


1 


For 1883. 


Distances. | 


R,Asoen. 


Dedina- 


Strure, 


lUtschel, 




1 


in Time, 


tions. 


in 1819. 


in 1788. 


18 « Cassiopeia, - 


3 


0^ 31' 


55" 34'N 


58*^,80 


53" 


65PiMM» - . 




40 


86 44— 


5, 77 


«• 


a Pcdarif , 




57 


88 88 — 


18, 87 


17 


57 y Andromeda,' 




1 53 


41 89 — 


10, 48 


9 


Mira, . 




2 10 


3 47- 


114, 85 


liM 


80 Aries, 




8 87 


83 58 S 


38, .86 


31 


« Perseus, 




8 38 


55 9 — 


88, 50 


86 


48 «- Orion, 




5 SO 


8 43N 


13, 60 


11 


13 «• Great Bear, 




8 55 


67 58 — 


7, 19 


8 


38 Lynx, 




9 8 


37 33 — 


5, 08 


. «. 


23 k Great Bear, 




9 17 


63 50- 


81, 64 


19 


18 Greyhounds, 




18 48 


39 17— 


19, 87 


80 


81 1, Bootes, 




14 10 


58 11 — 


38, 55 


37 


39 Bootes, 




14 44 


49 87 8 


5, 00 


.• 


15 $ Balance, 




14 47 


10 41 — 


9, 31 


.. 


7 C Northern Crown, 




15 33 


37 13 N 


7, 85 


5 


y Hercules, 




16 14 


19 35— 


40, 80 


48 


17 Dragon, 




16 38 


53 17— 


4, 19 


■■" . 
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TABLE ^Distances— continued. 



Namm of the Stabs. { 


For 1883. | Diataneei. | 


ILAaeen* 


I>edlna. Stnte, | 


Hcvache^ 


i 


in Time. 


tions. 


in 1819. 


in 1788. 


181 f, Pngim, . J 


J ITh 


r 


54^ 43K 


4r, 19 


4'. 


64 a Heicalea, . 3 


( 17 


7 


14 36 — 


5, 61 


5 


76/iHeRulM, 4 


I 17 


18 


37 19.. 


4, 78 


3 


61 Serpentarius, - ( 


\ 17 


36 


8 41.. 


80, 44 


19 


95 Hercukt, . i 


I 17 


54 


81 S6-. 


7. 04 


6 


59 d 8erpen^ 


5 18 


18 


6.. 


3, 76 


-» 


4 1 Lyra, 


5 18 


38 


39 89. 


3, 88 


.. 


5Ly4, . . 


S 18 


38 


39 86.. 


3, 43 


a. 


11 Eagle, 


S 18 


51 


13 84 8 


81, 35 


7 


80 9 Lyra, 


8 19 


8 


88 51.. 


88, 30 


86 


6^8wan, 


4 19 


84 


87 36 — 


35, 96 


40 


4 f Arrow, 


5 19 


89 


16 4. 


91, 50 


98 


16 c Swan, 


5 19 


87 


38 45 — 


38, 51 


SO 


Altair, 


1 19 


48 


8 84. 


139, 10 


143 


1 « Cepheufl, 


5 80 


88 


77 18 — 


7, 08 


6 


15 Dolphin, 


6 80 


83 


10 46— 


14, 50 


18 


58 Swaa, 


6 80 


38 


30 5 — 


7. 69 


.. 


18 y DdphiD, 


3 80 


SO 


15 30 — 


18. 54 


,10 


1 1 Little Hone, 


5 80 


50 


3 37 — 


11, 35 


1 » 


Swan, 896 Bode, 


6 81 





46 57 — 


15, 80 


lis 


6 fi Cepheus, 


3 81 


86 


69 47 — 


13, 31 


/l3 



Abt. XXV. — Joumai of a Tour to the Coast ofihe AdrMc 
Sea, and to the Mountains of Camiola, Carinthia^ TyroL, 
Saltzburgy and Bohemia^ undertaken chiefly with a view to 
the Botany and Entomology of those countries. By Dr Da- 
.viD HsNBY HoppE and Dr Henbt Hobnschuch. (Conti- 
nued from vol. ix. p. 94, 

<< Hundsberg, April 11. — X HE wood of Lippiza had so 
many attractions for us, that we unanimously agreed to visit it 
early again to-day. We proceeded thither iminediately after 
we had breakfasted; and, in order to avoid the inconveniences 
of the stony plain, and those of the harriirey we made our way 
directly through the village of Bassowitza, and thus come with- 
out difSculty, after a good quarter of a stund'^s walk, into the 
wood, by the same spot through which we had quitted it the 
day before yesterday. While we were looking for our two spe- 
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cies of Crocus we found the Cr. variegatus, in flowa*, plenti- 
fully along the inside of the wall, in a most beautiful 
state. We resolved to collect specimens of this on our way 
back, and began t^ search jhe wood most carefully, that no spot 
nilght te* I^t'iftiexplcrredi ^e obsbrved many bdlows, imd 
nUby'roclly pWeS,^iri tli^ clefts of one 'of which, in a very shel- 
tered situation, we found the Scohpendrium officinale in abun^ 
dimce ; also leaves of tMm%ii^ Oiyaloy, Verafrum nigrum^ Con- 
vbBaria (mydiis)^ ^nd large plants of a species of Co^i««flt. 
l^he mosses were so .parched and dry, that Hyprium ^ajopecu- 
rvm alone c^pulii be recognised. Anemone ptdsaHUa^ and Gh^ 
bularieej cohered the groupd in glorious pofusion ; but the 
Sfythronhpm a^ hqpyrum were noito be seen anywhere, ex- 
c^t Ifa the; hollo jr-j)Iace8 Which areat about a hundred jjrards 
distance froiQd t£e IMje^ws, 9n the leiTt^hand side. We JTo^nd no- 
tiling dse (that was new to-day.; most of the plants being also 
but just begiiinirjig to appear.? ** After we had clioib^ some 
widls**by B&ssox^itisa, on btik*. .return, we arrived at some green 
spots, everywhere -about which grew, Hyacinfhtis bottyoides, 
Crociii variegatus^' ktih Priliflariq iideagris^ the jkter bjtfly 
shewing the flower-buds.** 

Our travellers, the next day, met with much civility from M. 
Oriinling, a Vienna merchant, who is described as bdng both a 
draughtsman and naturalist ; and this circumstance gives bcca- 
rion to the motto prefixed to the next letter, quoted from Vil- 
/lars, " La botaniqm vous procurera partout des amisy et des 
connoissances agrSables,'" Mr Griiiiling offered to one of the 
gentlemen a passage in a boat which he had hired to convey 
himself and a friend to Pola, which was gladly accepted. 

" Piranoy April 13. — This morning at one o^clock we rowed 
out of the hai*bour of Trieste, our Httle boat being stocked with 
all kinds of provision, a precaution which, necessary in all sea- 
extiiufsions, is never more so than in a voyage to Istria, where 
there are no inns, not even in the principal towns. This coun- 
try is destitute of trade, its very few productions of oil, &c. be- 
ing always cdnveyed away by water. 

"The wind at first was extremely unfavourable, and the whole 

sea covered with a fog, which prevented any view. At day- 

^break, as We were informed by some vessels which we met, we 
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were off Capo dlstria. However, as 4he wind flooii tepnyved^ 
we Huled tx^esably fast along Isola and Pinmo^ and faid nearly 
reached the Pnnta di Salvora, when such a violent sirocco blew . 
against us, that we were obliged to put back, and cast anchor in 
the haven of Pirano. We landed near that house where the 
Ex-King Jerome had slept when he fled from Tri^te. As it 
was now dinner time, we had some sardines Iried in oil, which 
^fish are here -caught in great quantities; and I also took this 
opportanity to explore the country. Vegetation is much more 
advanced here than at Trieste, and I found CortmiUa Emertt9 
plentifully in flower, also iOphrys arachniteSy Pdygala v^garis 
mth very large inflorescence, and Care» Scficenoides of Host. 
The insects were Carabus purpurascensj and Crecopis sangtii- 
ncknta Towards evening we proceeded to the dty ; on the 
> road grew Rubia tinctarumj Vinca mqjcr^ and SUene moctiflora. 
We arrived at thie town just in time to witness a scene which is 
common in this country, the distribution of the water. In 
a small square a reservoir is erected, into which the troughs 
firom all the neighbouring houses convey the rain-water ; the 
whole resembles a well, only that it is quite cov^ed in and 
locked. At a particular hour of the day, the door is opened, 
and a certain quantity of water is distributed to each inhabi- 
tant. From such occurrences as this, we are taught to value the 
happiness of those countries where Nature cRffuses the crystal 
element in never-failing springs. 

" The wind continuing unfavourable, and "the sea being very 
rcyugh, we shall find it impossible to prosecute our voyage, if ap- 
pearances are not improved this evening.^ 

« Citti Ntwva, Jprill^.—We left the harbour of Pirano 
yesterday evening; about nine oVIock, amidst the singing of 
the nightingales; and although we were obliged to cast anchor 
sometimes, during the night, on account of the |ieavy rain, we 
arrived here about nine oVlock this morning, when our sailors 
all attended high mass, it being Easter. The air is clear to- 
day, and the coast of Istria presents a very beautiful view. 
The noble olive-woods, and the forward state of vegetation, are 
particularly striking to the eye of a German botanist, who can 
also gratify himself here with the noble prospect of both sea 
and land together. On the right and left are seen hills clothed 
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with oiii^e-grounds and Tineyards, which extendii^ far eastwaid, 
aeeni^ ad it were, to melt into the high mountains that close the 
scene to the northward, and between these extends a beautiful 
valley, planted likewise with these useful trees.^ 

^^ Si Serveroy April 14. — ^After we had. taken a frugal din- 
ner at Cittii Nuova, in the house of a shoemaker, who had been 
with the French at Berlin, and had there learned a little Ger- 
man, we sailed onward with a rather more favourable wind. 
But we had scarcely been an hour at sea, when a dreadful si- 
rocco again arose, which dashed our little bark to and fro with 
such violence, that the few goods within it were thrown about, 
and even the stove was upset The captain declared that he 
would not sail to Parenzo, which lay dirtedy before us, and was 
not more than two stund distant, for 1000 ducats ^ and that 
we might consider^ ourselves fbrtunate if we readied the 
nearest bay in safety. This he averred with so mudi ear" 
nestness, and his declaration was so entirely seconded by the 
waveS) which threatened every moment to swallow us, that we 
made no opposition to his wishes, and in half an hour we safely 
attained the bay, and cast anchor there. It rained incessantly; 
and as there was only a little hut on the shore, wherein stood a 
guard of soldiers, which were posted to prevent the landing of 
persons from vessels under quarantine^ we were compelled to 
pass the night on board, and wait patiently the hiq^py hour 
when the sirocco should abate^ and a more favourable wind 
arise, to convey us forward on our voyage. 

^^ Parenzo^ April 15. — ^As the storm still continued^ and 
gave no immediate prospect of a change, we determined to land 
in the morning and come hither on foot, in order to inquire if 
we could not proceed on our journey by land. A soldier ac* 
companied us to the health-office, where we inquired the way to 
Pola. We were told, that, with horses, we might make the 
journey in one day ; but we were advised not to attempt it, as 
the road was extremely insecure, and we could not travel two 
stund without risking an attack from robbers. This declaration 
was confirmed at the Commissariat's of the Police ; and we de- 
termined to request the protection of the Lieutenant, which was 
granted to us with much civility. But now a fresh diiScuIty 
arose ; there was not a horse to be had in the city, nor could any 
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foe procured from the country till 4 o'clock in the afternoon, nor 
even then without the aid of the military. This would have in* 
duced us to perform the.distance on foot, but the continual raiii 
prevented this intention, and we determined to stay where we 
were for the night, and if the wind did not change in the mor- 
ning, to send one of our coilipanions back tp Trieste, while we 
should yet await a fair wind and proceed to Pola by water. In 
order to lose no time, one of our companions, M. Bruckner, 
made his agreement to-day with a captain of a vessel, and pro- 
cured his passport, so that, in case the wind should not change 
to-morrow morning, he might depart without any delay. The 
guard at the health-office prepared a dinner for us, and received 
us into his house, as there are no inns here, and our boat lies at 
two stund distance from the town. In the afternoon we saw the 
church, some Roman antiquities, and the tower, in company 
with the amiable young Marquis PoUissinl. On account of the 
incessant rain, we redolved not to go on board, but to remain in 
the city. Here the Austrian Lieutenant visited us, accompanied 
by a pensioned French captain, and we passed the evening very 
agreeably. 

^< Po&s AprU 16. — Our companion M. Bruckner, left \ih 
this morning early, and commenced his voyage back ; but in an 
hour after the wind changed and came to the north-east, (Tra« 
roontani.) At 9 o'clock our captain appeared, and informed us 
that his ship was ready, and that we had better sail. We 
fetched our passes, breakfasted immediately, and went on board, 
and in half an hour sailed out of the harbour of Farenzo. 

Farenzo is a small town, of about 5^000 inhabitants; and 
viewed from the sea, it has a very pretty appearance^ 'but when 
more closely inspected it looks but ill^ conidsting of miserable 
houses, narrow, dirty^ and crooked streets ; and except some 
coffee-houses, it does not contain one place for the entertainment 
of strangers. On account of the ceaseless rain, we had passed 
the greater part of the day in the coffee-house at Nobili, where 
we heard from a former Vice-Frefect of Istria, whom we met 
there, a not improbable reason for the present insecure state of 
this country. Accor4ing to his idea, this does not arise from the 
poverty f but from the great laziness of the natives. ^^ The Is- 
irian,^ said this gentleman, " lives but from one day to another, 
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and only works for as much as shall maintain him for that day; 
arid the want is, consequently, as great in years of plenty, as it 
id in tho^ of scarcity ; for, if he has something, he idles away 
his time till it is all expended, and then endeavours to live at 
the expence of others. If he was more industrious, it would be 
easy for an inhabitant of this country to obtain some independent 
property, for the soil would richly reward his labours, and navi- 
gation presents him with a most favourable opportunity of sel- 
ling his productions at the neighbouring ports of Trieste or Ve- 
nice. But his disindination for labour, rather leads him to 
beggary and thieving, which is the reason why the government 
should compel him to labour, and severely punish every act of 
robbery. This, alas ! is not the case ; and, therefore, the more 
industrious individual is prevented from improving the cultiva- 
tion of his land ; for another will steal from him his wood, and 
suffer the sheep to devour his crops, which is frequently done 
without being followed by any punishment. The beneficial ef- 
fect of a rigorous government was plainly seen here, whea the 
French declared Istria outlawed, and severdy and instantly vi- 
sited eyery delinquency with chastisement At that period, 
a person might travel through the country with money in his 
open hand, without running any risk of having it taken from 
him by robbers, whilst under the present inefficient laws, there 
is not an hour^s security. 

<^ The country about Pirano is beautiful ; the hills are clothed 
with bushes of evergreens, among which grow Rttseus acu- 
leatus and Asparagus acuti/blius, I was much mortified at be- 
ing prevented by the heavy showers from botanizing in this 
neighbourhood, as I had promised myself a rich harvest ; and 
even yesterday, lyhen in our way from the ship to Parenzo, I 
had noticed a whole wood, consisting of a Carpinus^ which was 
unknown to me, whose rose-coloured catkins delighted us ex- 
ceedingly. This we intended to gather on our return, but un^ 
fortunately we did not go back that way, and therefore are de- 
prived of it. 

*^ When we quitted Parenzo, the Island Sancto Nicolo, ndiich 
is planted with olive trees, lay off to our right hand ; here the 
vessels which arrive from suspected places must perform qua- 
rantine ; and here, it is smd, grows a shrub which the master 



Digitized by 



Google 



JdriatiCf and the Momataim qfCarmdaj CarmUfiia, S^c. S47 

of an American ship brought with him from that country, and 
which having been planted on this island, thrives remarkably 
well. The bad weather prevented me from taking a more dose 
inspection of this shrub; As the wind was favourable, we sail- 
ed very swiftly past the noble coast, and the high towering hills 
which were at a considerable distance inland. The shore is co« 
Tered with delightfully scented bushes, whence was continually 
heard the lay of the nightingale. We soon reached Fontana 
and Orsero, two insignificant places. ^ Here is obtained the beau- 
fiful white limestone, which is quarried in large masses, and sent 
to Venice for building. Near Orsero, the Canal Limo runs far 
into the country. About 12 o'clock we reached Rovigno, a 
town of about 12,000 inhabitants, situate on a peninsula of 
land, which has a double haven, and yet is not well secured 
from the wind. The town, for the distance of a stund, is en« . 
tirely inclosed with noble olive trees* Here we were compelled 
to steer between numerous crags, covered with shrubs, whilst 
the shore itself contests of sharp rocks, which makes the land^ 
ing very dangerous when the waves are high. From hence the 
coast is uniformly flat, and, as there is no village, if you except 
some insignificant dwellings, so the land appears quite unculti* 
vated. The bushes which clothe the hills extend their perfume ^ 
for three or four stund across the sea, and when you approach 
nearer, you are greeted with the melody of Philomel. We soon 
passed Fasana, and saw Peroi some miles into the country. It 
is a village inhabited by an unmingled race of Greeks. We 
then reached Stignano. From Peroi to this last named place 
you sail between the coast and two considerable islands, whose 
verdant shrubs fill the air with balsamic fragrance, whilst the 
inhabitants, praising the bounty of their Creator, make known 
bis goodness in melodious songs. Never in my life have I en- 
joyed a more delicious evening than this. The wind was hush* 
ed, the sea quite calm, the sky perfectly clear, the air soft, filled 
with the harmony of birds^ and loaded with perfume, the shore 
covered with underwood, growing in the greatest luxuriance^ 
along which we slowly glided. A deep silence prevailed, which 
was interrupted only by the splashing of our oars. In short, 
the whole effect was such as might have led us to conclude that 
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we were moving in other and happier regions, and we enthu- 
aastically sang Goethe^s Praise of Italy. 

*^ Near Stignano we again, for a short time, quitted the coast 
for the open sea, in order to sail round a rock ; and we then ran 
into the noble haven of Pola. It was in the evening, and, for 
the first and last time, we beheld the beautiful amphitheatre of 
this place in the greatest perfection, gilded as it was by the rays 
of the setting sun. As the Bay of Pola is very extensive, we 
were obliged to make many tacks before we could come to an an- 
chorage, and thus we obtained several views of the town and its 
neighbourhood, each more beautiful than the other. In about 
an hour we landed, showed our passes, and having proved that 
we came from no infected place, we inquired for a lodging. 
They informed us that there was not a single inn at Pola, but 
they directed us to people who let lodgings. Here we found a 
commodious apartment, good beds, and civil people ; we there- 
fore immediately got our goods irom the vessel, and took up our 
quarters. 

" Pcla^ April 17. — Our first walk this morning was to the 
amphitheatre, which struck us with awe and astonishment, and 
gave us occasion for many reflections. We then visited the 
temples of Augustus and Diana, the first of which has been 
completely cleared of the stables and sheds which had surround- 
ed it, whilst the latter is almost entirely hidden ; but this wiU 
not long be the case, as people are already employed in remo- 
ving its unworthy neighbours. We also visited the Porta Au- 
rea, as the temple, which was the beautiful memorial of female 
affection, is called ; and we were sorry to observe, that both the 
corroding teeth of time, and the swifter progress of human de- 
struction, had been too evident here. After dinner, we proceed- 
ed again to take a closer view of the amphitheatre, my friend 
Mr Griinling to study it alone, and I to seek also in its vidnitj 
for the treasures of Fauna and Flora. I found, to my great 
joy, the beautiful Anemone hortensis growing in considerable 
abundance under the bushes, in a fine state of bloom. I imme- 
diately dug up several specimens, and determined, that just be- 
fore my departure for Trieste, I would return for others, as I 
wished to carry them thither in a fresh state, having no press 
for drying th^m with me. As I did not find any thing else in- 
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teresting among the plants upon these dry hills, I sought about 
tor insects, and particularly investigated the many heaps of dung 
that I saw, promising myself from thence a numerous catch. 
By this extraordinary conduct I attracted the attention of the 
passers by, who all, in various modes, testified their surprise ; and, 
in particular, an aged ecclesiastic seemed struck with astonishment, 
and, after attentively watching my mode of entrapping and 
examining my prey, he departed, frequently looking back and 
shaking his head. I found in great plenty Copris Lemur and 
Capra^ and Ateuchus Schoeffbri ; more rarely Copris Canobita, 
Scarabceus vemaltSj Aphodius quadrimactdakiSf hamorrhoidaliSf 
StiSj terrestris and confiagrcAus^ and Copris Bison. Under 
stones I discovered iV<^&7^.^ and SUpha Icevigata. We return- 
ed home to our lod^g only when night drew on, after having 
witnessed the reception of the Governor Rosetti from Trieste, 
whom the Magistrates of Pola went as far as the Amphitheatre 
to meet, ami|d the general ringing of belk and thundering of 
cannon. 

** On the Adriatic Sea^ April 18.— We visited, early to-day, 
the old castle, which is situated on a hill close to the eastern part 
ctf Pola ; and of whose walls and ramparts, ^nce Mars has quitted 
them. Flora and her train have taken possession. On our road 
thither, we picked up an injured specimen o( AteucJms pius* The 
ramparts, and the space within the inclosure, were entirely over^ 
growa with Artemisia Absinthium ; and the well was full of Sco* 
lopendrium qjfficinale^ and Adiantum CaptBus Veneris. These, 
however, the depth of the well would not permit us to reach. 
From the castle, we proceeded to the amphitheatre ; and 1 bota- 
nizing, found in the way, and near the place, Lathyrus Nisso^ 
fia, Hesperis vema^ and Vima minor; also Ophrys arachnitity 
and OmitJiogalum umbeUatum in full flower. I also got a beau* 
tiful specimen of Atev^^hu^ pmSy which pleased me the more, as 
we had provided ourselves, even at Gefrees, with a large box on 
purpose for the reception of this beetle. Returning, I explored 
the city walls, and was repaid by abundance of Fumaria acauUs^ 
Anivrrhinum Cymbalariay and Gera/nivm rokmdi/blitmi ; and 
here likewise, as in all parts of Istria, I observed the Parietaria 
judaica growing in large quantities. After dinner, we went, in 
our bark, to the new castle Santo Andrea, which is situated on 
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an island, and protects the double entrance to the haven. We 
had intended to botanize there ; but a flock of sheep, which we 
had, from a distance, observed, and who, with their shepherd, 
were the only living inhabitants of the spot, warned us to expect 
but Htde success, which a closer inspection confirmed. On the 
whole island, we did not find a single plant, except some poor 
specimens of Alyssum montcmum ; and we therefore hastened to 
the more promiidng Scolio d^Olive. Here we had better suc- 
cess. Phyllyrea media, Pistacia LentisaiSy and Laurus nobilkj 
formed, together with less interesting shrubs, several hedges, 
and these were beautifully in flower. Under them grew Arum 
itaHcuniy Rubia tinctorum, and Asparagus aaMfblius. Yegeta^ 
tion had already assumed a perfectly Italian character. Within 
the blossoms 6f the Phyllyrea media, were some individuals of 
Curculio Gorzensis. If time had permitted, we would willingly 
have investigated the adjacent hills, which were overgrown with 
Laurus nobUis ; but evening had approached, and I had yet to 
fetch the Anemone ; so that we were reluctantly obliged to re- 
turn to the city. As soon as we arrived there, I set off to get 
the Anemone, and it was quite dark before I reached home. We 
then obtained our passes, invited the Secretary of the Police to 
supper, and at midnight embarked. The weather was beauti- 
ful, but the wind too low to permit of our making much pro- 
gress. We therefore cut slowly through the waves, but listened 
with pleasure, to the plaintive chaunt of several nightingales, 
which some of the young fellows belon^ng to the vessel had pro- 
cured to carry as presents to their fair ones. Then, bidding 
a cheerful fisirewell to Pda, and its delightful territory, we sur« 
rendered ourselves to the power of sleep. 
. ^^ Rovignoy April 19'*-At day*break we were some mUes be- 
yond Fesano ; and, at noon, landed at Rovigno, where our saikirs 
were at home, and where we anchc^ed till the evening, at which 
time a strong wind generally rises. We went into the dty, 
which looks grandly from a distance; but we found the streets 
narrow and dirty, and the inhabitants yet more filthy ; the fe- 
male sex particularly distinguished by their disgusting wimt of 
deanliness. The doubt might be very pardonable which sug- 
gested itself to our minds, and which made us question whether 
the individuals seated before the doors and employed in spin- 
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Bing net-yarn, or in weaving nets, really belonged to the fairer 
half of creation, so little did there appear, in their manners, 
either modesty or cleanliness, those ^stinguishing traits of the 
female character. The wildly disordered state of their hair^ 
which hung loose and uncombed upon their backs and shoulders,. 
and wherein they mutually and amicably hunted for its noisome 
inhabitants, accompanying this action with the loudest and most 
vulgar songs, made them look like savages, and produced such 
disgust and abhorr^ice in us, that we presently quitted Rovigno 
and took a walk inland to the distance of about half a stund, be- 
tween very flourishing olive plantations. When we returned 
back, we entered a coffee-house, and there had a proof of the 
poverty and meanness of the inhabitants. We had scarcely 
seated ourselves at a table upon the grass before the door, and 
there had coffee brought to us, when we were surroimded by a 
crowd of children, covered with rags, and displaying a complete 
example of every corporal want. They solicited us to give them 
something, by showing off all kinds of tricks ; and their impu* 
dence went so far as even to steal the fruit from our table. We 
socm hastened from this wretched city, where we had beheld 
such a picture of squalid poverty and of the lowest impudence; 
and, embarking at seven o^clock, we sailed out of the harbour. 

** Htmckbergy near Trieste, Jprii 20.— We proceeded very 
slowly on our voyage yesterday evening, on account of the con- 
tinual calm ; and, when we awoke this morning early, we bad 
Citta-nuova in »ght Thence sailing past Usnago, we doubled, 
at noon, the Punta del Salvora, where we caught a good wind, 
which, in less than an hour, drove us into the neighbourhood of 
Trieste. Just then, some tempestuous clouds arose in the ho- 
rizon ; the wind quickly veered about, and became so unfavour<» 
able, that we spent as much time in running into the harbour^ of 
Trieste, as it had taken us to reach it from the Punta. We had 
scarcely landed, when the storm discharged itself in heavy rain, 
and we were thankful to be on terra firma, and in our own room. 
Every thing is now here in the finest bloom, and the verdant 
soil promises a rich produce of plants. 

*^ Hundsberg^ J(priZ 22.— It was requiate for us to dry yester<« 
day the plants which we had collected in our journey to Istria, 
among which Anemone horteneis, Heaperis vertuif Pietada Len-> 
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tucuSf Laurua nobUiSy and Phjf^/rea media, had k^t lemaik- 
ably fresh, and afforded a new proof of the indispeosable iiece&. 
sity of tin boxes to botanists. We made an excursion to-day to 
Contobello, and went thither, along the sea^ore^ by the new 
lazaretto. The wind raged violently all last night, and the 
waves had thrown ashore great quantities of marine plants, 
among which were some unknown Fuci. The mountains which 
adjoin the beach, are here so steep, that there are but few fdaoes 
where you can climb them ; and, for this reascm, scarcely any 
vineyards have been planted on them. Borago q^nc^j Po- 
Jygala vuJgariSy and Lohis comiculaiua with hoary leaves, were 
in flower. We passed the road to Contobello,, and proceeded, 
along the sea-shore, to investigate the mountains that border it 
Here grew plentifully Coronitta Efnerus, Hippocrep%$ contosa^ 
Sherardri arvensts, and a grass which was very interesting to 
us, namely, Schoen/us nigricans. All the plants which we had 
formerly taken for this species, proved to be only specimens of 
S.Jirrugineus. The beauty of the individuals, here determined 
us to collect them for our publication on grasses, for which we 
wanted some thirty specimens, all of which must be very care- 
folly prepared ; so that we remained on this spot for a couple of 
hours. The S, nigricans grew along the edges of a rivulet that 
trickled down the mountain. As we went on, we looked up to 
the verdant hills, and caught sight of a fine red-flowered plant 
that greatly excited our curiosity; and, as we could not imme- 
diately satisfy this, we amused ourselves with conjecturii^ what 
it might be. One supposed it might be Tri/biium alpinuffh the 
other Pedicularis acatdis^ or Cytisus purpureus^ but both were 
wrong ; it was an Asiragcdus ; and, on account of its beauty, 
was at once destined for our publication. LamAca pedesiris was 
also found under stones ; and, as we were busy searching for 
more specimens of. this beetle, a countrywoman, thinking th&t 
we were looking for the road, pointed wiUi her hand up the hill, 
calling out *' buona strada.* . We pursued this acddiental hint, 
and came to a spot which promises much for a future time ; and, 
through a beautiful olive grove, arrived at the rpad to Contobd- 
\o. This we crossed ; and, after traverang the vineyards, gained 
the shrubby hills which rise above the station for our Eupkorbia 
Charadas. Here were some interesting plants, TKlas^ prosoo^ 
1 
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and saxaiile in full bloom, and an Orobus, vihich was be^ning 
to unfold its blossoms. At last, oil the highest hill, appeared 
what we thought the glory of all, Mercurialis ovataf which is 
figured and described in the Memoirs of the Botanical Society 
of Ratisbon. But, as our boxes were now fiUed, we were obliged 
to abandon these rare plants for the present, and content our- 
selves with what we had already gotten. 
(To be contimted.) 



Abt. XXVI. — Observations on the arguments adduced in sup* 
port of Circular Stems. 

iVLr Kkowles informs lis^, that ^^' the advantages derived 
from the circular stems, may be classed under the following 
heads: 
' **^ \sti A con^derable addition to the strength of the ships. 

^* Sdy Safety to the people employed in them, both from the 
effects of a sea striking their sterns, and from shot fired by the* 
enemy. 

^^ Sdf The additional means afforded for altack or defence 

** 4/A, The improvement in the sailing qualities of the ships, 
by the removal of the quarter gcdleries.'*' 

The first of these advantages will we believe be readily ac* 
knowledged. Under the second head we are told that, ** in stems 
fimned according to the old plan, the men on all the decks, ex- 
cepting those in the lower gun-decks in ships of the Line, are 
exposed to the most destructive raking fire, their stems being 
pervious even to a musket-ball.^ From this we might be led 
to conclude that ships^ «des would be impervious at least >ta 
grape. But the quarter-deck bulwark of a frigate to which I did 
belong, (and which, during the war with America, was sent on 
that coast to cope with thmr large frigates), was ^^ pervious even 
to a musketJmU.^ 

We are informed, that >^ the guns'can berun out in that part, 
pointed, elevated, or depressed, with as much facility, and in 
the same manner, that those are in^the sides of ships.'*^ But we ' 

* London Journal efScUnce^ No. xxviii. Art. vii. * 
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are not uAAp thai as all the guns will recoil to a conunoD oentie, 
there wiU be little room for them to be worked, aad that the 
men being so .crowded together, ** will be exposed^ to the most 
destructive raking fire.^ We axe told, that ^ when an enem/s 
ship has laid upon the quarters of any vessel, it has technicslly 
be^ called^ ** the point of impunity.'" This is granted ; and from 
the superiority of our tactics, fcc, it b the poation that we used 
generally to be able to t^e; but with the round stem, thefireof 
at least the aftermost gun on the broadside, when in that poa- 
ticm, is entirely lost. 

Ourmithor gpes on to say, that *< Sir Robert Seppings has 
stated,- in his letter bef<Mne aUuded to, that, according to the pre- 
sent dispottdon of the pcNts, a three-decked ship can bring at 
least ten guns to bear upon her assailant, a two^ecker eight, 
and a frigate four.^ This can be no argument in favour of the 
eunrilinear fosm, for it is the same number that ships with the 
old foirm could fire right aft. 

<* Their sea-^gouig properties are improved, by the omisaon of 
quarter-galleries, which acted as a back«-sail, when ships were go- 
ing on a wind.*** ^fhis must be acknowledged ; but what propor- 
tion do quarter-g^leries bear to poops, which are now put on 
even to brigs ? 

That Sir Robert Seppings himself does not think the form per- 
&ct,Jnay be proved by his having already twice altered the plan of 
the Vengeance,, which is now building at Pembroke. Is it not a 
pity, that such extensive alterations should be carried on, befoie 
the inventor^s own ideas are matured upon the subject ? 

Mr Harvey mentions *, that <^ Sir Robert Seppings, in his 
ffnt appendix to his able letter, has furnished above 120 ex- 
amines of ships of different classes, the stems of which have been 
madithe subjeetof frequent and strong complaint bythdrre^iec- 
tive commanders. To increase the importance of the documents^ 
it is worthy of observation^ that they have not heea 'collected 
firom any very limited portion of time, or when any particular 
fiseling in favour of a change of form might have existed m the 
Navy; but during a period df nearty a quarter of a centiuy.^ 
TMis says nothing more than that Sir Robert Seppings has 

• Edinkur^h PkUotopHaU Jnamalj No. xiiU Aft. 3. 
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ransacked the records of twenty-five years for examples. And 
although he tells us, that during this space of time he has been 
enabled to find ISO, still he does' not tell us how many in- 
stances, in the same space of time, he might have collected of 
ships being weak in the bows or elsewhere. And although 199 
be in nearly the proportion of five a-year, still what is that in oom«» 
parison to the number of vessels that were employed ^ throu^ 
the trying services of a long and active war ?^ 

Sir Robert, at p. 6. of his letter, very properly remarks, *< that 
drcular stems are formed, and in all respects Umbered and se*^ 
cured, in the same manner as the bow ; and consequently equal* 
ly well adapted to stand the shock ci the sea.^ Bnt though the 
strength may be equal, the form of the counters is by no means 
the same as the form of the bows near the surface of the water^ 
which, in resbting the shock of the sea, is of equally great im«- 
portance. But the upper part of the stem need not be so strofng^ 
for we seldom hear of the dead -lights of a frigate or line^if-bat- 
tie ship being stove in. And in the instances brought forward 
in Mr Harvey'^s paper, the weakness is almost invariably ocoi* 
ffioned by a tendency in the sides co separate. This bebg the 
case, I should think that the stem timbers above the counter^ 
might be ccmsiderably smaller than those of the odes and bow^ 
So great a weight being removed from the overhanging part of 
the counters^ would make them comparatively stronger* The 
great danger to be apprehended fnmi the efiects of a sea striking 
vessels, is either when they broach-to, at are brought by the lee; 
in both these cases the sea would strike them on the sides* In 
getting stem-way 9 the great danger to be apprehended is the loss 
of the mdder. 

^* The next pcHUt of view in which this important subject may 
be contemplated, is the conaderationof themeans which each fonn 
of stem affords for attack and defence.*^ A compariscm is here 
drawn between M^-of-war and Field-fortifici^on. I cannot 
say I think this comparison holds gopd. But if it does, is it not 
a maxim in fortification, that no gun has its fuU effect, uhlesa 
the parapet be at right angles with the object assailed P This,, 
then, being the case, it can seldom happen that more than one 
gun on each deck, in the allUpart of the vessel, can have its full- 
effect ; and every body on board men-of-war kngswr the difii- 
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eiilty of preventing men from wooding tbar guns in irabing 
tbem. ' << In the retreat of Admiral Comwallis before the Fraich 
fleet, they had no means but of firing right aft^ In this case, 
of course, the after-guns of the broadside were put out of the 
stern-post; and with the round stem more could not have been 
done ; for had the guns been brought from forward, the trim of 
the vessels would have been spcnlt, and capture would have been 
the inevitable consequence. ** Sir Robert " observes, *' they 
ware mutilated to such a degree, to enable them to apply their 
guns, that a refit of no small extent was necessary.*" This, I 
fear, would partially take place now ; as of course the iron rail- 
ings of the stem-walks must be removed ; and there is a pro- 
bability of fire lodging there, as well as the great danger of the 
ship^s catching fire, if the gun that is intended to go through 
the quarter-gallery port, were not run out to its full extent, 
which, in the heat of action, is very Uable to be the case. 

<< In the event of future wars,^ observes Sir Robert.^ <^ an al- 
teration in the form of the stem of ships of war, would in all 
probability be absolutely necessary, by which the guns may be 
worked with greater effect and fadtity, in consequence of the 
introduction of steam-vessels ; and that America is firmly con- 
vinced that a system of attack, by this description of vessels, 
is not only practicable, but that it will also be destructive in its " 
operations, is not to be doubted. Indeed,^ continues Sir Ro- 
bert, " I have been told, from good authority, that they, have 
lately well manned one of their frigates, given the command of 
her to a good officer, and directed an experiment to be tried, if 
a vessel propelled by steam could not, under any circumstances, 
lay on the quarter of the ship she attacked, and the result was 
completely in favour of the steam-vessel. If we enquire into 
the cause of this failure, we shall undoubtedly find, that the 
frigate was incapable of defending her quarter, owing to the 
square form of her stern,--a circumstance which could not have 
taken place, had she possessed one of a circular^ form.'*^ This 
appears weighty, but I fear it is not so ; for if the steam-vessel 
could, under any circumstances, lay on the quarter of the ship she 
attacked, she could, with equal ease, take up a position on the 
bow ; and no sooner would her enemies'" guns be transported fxcm 
forward to aft, than she would take up a fresh position. If it 
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be answered, that there are to be guns in all these parts, .(which 
I believe is not to be the case), the weight of the extreme will 
be so great, that I fear even Sir Robert Seppings^ system of 
building will not be strong enough to withstand it. A vessd^s 
sailing would be materially mjured ; she would be laboursome 
in the sea; and, as I before stated, the stern would be so crowd- 
ed, that there would be an impossibility of working the guns. 
I remember trying, on board one of the round stemed frigates 
(whose name I forget) at Woolwich, what scope the guns would 
embrace ; and so far from being able to take so great arange as 
is represented by the dotted lines in Mr Harvey^s diagram, it 
^ould be difficult for the after-gun on the broad-side to fight 
directly abei^n; and I am perfectly convinced that it would be 
impossible to fire a gun through the quarter-gallery port, in the 
direction of D J? in the following diagram. It may be ob- 
served, in inspecting the diagrams intended to illustrate Mr Har- 
vey^s arguments, that, in the representation of the square stem, 
the space is left that would be necessary for the size of the gun, 
and to prevent its being wooded. But some of the dotted lines 
in fig. 1. actually touch the bulwark. I should hardly conceive 
this to be a fair representation ; nay, it almost looks like pre- 
judice; of which both Mr Harvey and Mr Knowles complain 
in aU those who are opposed to this system ; yet is it not more 
likely that there should be many, ^n a country already grateful 
for the many benefits Sir Robert Seppings has conferred on it), 
equally prejudiced in favour of this method ; and it must be re- 
membered, that though many look with caution on innovations, 
there are still many others equally eager for novelties and fanded 
improvements. 

The opinion of Mr Dupin is quoted by Mr Harvey. ** Act 
contrary,^ says this enlightened author, << to what has hitherto 
been the practice ; and if possible make the means of defence of 
that part most exposed ten times as great as it now is.^ This 
argument has not equal weight with us, as the stem of a Bri- 
tish man-of-war, is not the part most exposed. 

Thus I am led to conclude, that the method of building is 
very good ; but still that the stem should be as nearly square as 
this method of building will allow. 
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In the annexed sketch, the 
black Ihies represent the form 
as given by Mr Harvey, and 
the dotted lines the alterations 
which I venture to propose. 
It will here be seen that the 

after-gun on the broadside has its full effect. The gun at the 
salient has fully as great a range as the quarter-gallery gun on 
the round stem ; and there will be more room for the men to 
fight their guns. 

^ET. XXVII.— On the Discaoery of ike F women cewtraUcfAe 
BHinumiheEj/eeqfMeptiUs. By Dr Knox. 

xjLLL anatomists are aware, that, previous to the discovery of 
Xhejbramen cenirale in the human retina, by Dr ScemmeriDg, 
this important structure had completely eluded observation. 
Since that time, the most acdve researches have been made into 
the structure of the eye-ball, in every ^lass of animals; but the 
only additional fact which has, in consequence, been added to the 
discovery of Soemmering, has been, that the^^am^n centrakJB 
^ot confined to man, but extended to several of the quadruma- 
nous animals ; and, more particularly, to the real, apes of the Old 
and New Continent. The more obvious conclusion, drawn from 
these facts, and which, perhaps, was warranted by the state of 
knowledge at the time, was, diat the foramen centrale, the ac- 
companying'fold of the retina, and the yellow spot, were simply 
proofs of a high degree of organization in man, and that thdr 
reproduction in apes, was owing to the general resemblance 
these animals bore to the human species. But the very singular 
and unexpected discovery which has some time ago been commu- 
nicated to us by Dr Knox, entirely refutes these suppositions, 
and will compel physiolo^sts to look for other explanations, and 
may ultimately chaiige several prevailing notions relative to the 
theory of vision. 

, The full detwls of this discovery, are intended for the Trans- 
actions of the Wemerian Society of Edinburgh. In the mean 
time, we may state, that the reptiles in whose eyes the^aw^ 
^centrale, and fold of the retina, have been observed, belong to the 
t«lass Lizards; such as the Lacerta ecutata^ super cUtoea^ Calote^ 
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&a but that it is wanting in the MabuyOj Oedco, &c. The appear* 
anoes ate much more devdoped, comparatively, than in man ; so 
that they can be examined with the greatest ease 

The following letter, containing additional information on the 
subject, has been received from Dr Knox :— 

^' Dbaa Sib, 4fth Auguit 1823. 

I think I mentioned to you, some time ago, when I had the ho- 
nour of communicating to you my discovery of ihejbramen cen^ 
trciU of the retina in reptiles, that I expected to find the «ame 
appearances in the Chameleon, whose eye I had not then exa- 
mined. The specimen you were so kind as send me lately, has 
verified these conjectures ; for I find, in the eye of the chame- 
leon, the^^amen cenirak to be remarkably laige and chstinot, 
exceeding gready, proportionally, and even in absolute size, the 
«ame parts in man. The fold of the retina, exten<£ng from the 
Jbramen centrale to the entrance of the optic nerve, is equally 
apparent 1 there is even an appearance of a continuous fissure 
connecting these parts together ; but this appearance I aseer. 
tained to be deceptive. 

<^ It is not my intention, at present, to enter into any details 
relative to this very jemarkable structure in the eyes of reptiles, 
nor to ofier any hypothesis relative to its cause ; yet I do not he- 
sitate to aMrm it as my belief, that, ultimately, much light wiH 
be thrown, by this discovery, on the subject of vision in man, 
and other animals, and perhaps on the nature of Hght itself. 

" I am, at the present moment, engaged in prosecuting the 
inquiry, and shall have the honour of submitting to you the re- 
sults, as soon as completed. I am, &c. A. Kkox. 
« To Professor Jamesok.'*' 



Art* XXVIII. — Observations on ike Difference of the SheU of 
Individuals of Different Sexes in the Cepkalated McMusca. 
By M. DE Blainvilie. i 

Un perusing with some attention the numerous works of mo- 
dern geologists upon the distinction of fossil organic bodies, and 
especially upon that of the species of univalve shells, which have 
belonged to the class of cephalated MoUusca, the zoologist is. 
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ceatty astooiBbed at the faciliiy with which certain gtciogfsai 
condiologists have muluplied the number of genera, and espe- 
dally of species^ without its, perhi^ bong ever inquired, what 
is a genus, or a species t>f shells, and upon what diaiacters can 
the distinction be established. The greater number seem to 
leave themselves, as it were, to the direction of a sort of instinct, 
scarcely studying even the aspect or habit ; and yet the ccmse- 
quences which they elicit from these preparatory wcnrks, if we 
may so call them, are often of great importance in geokgy; 
since, from the idlsntity, more or less complete, of the fosdls of 
two strata, often atuated at considerable distances, they infer 
the identity or difference of those strata, \h&r order of superpo- 
^tion, and their relative antiquity. I shall not at present stop 
to show how, in general, the employment of fosals in geology 
is liable to abuse, although it cannot be denied' to be of the 
greatest utility, when properly managed ; and how it would be 
of importance, before deciding whether a spedes of shell is lost, 
or differs from another found at more or less conaderable dis- 
tances, to be somewhat better acquainted with the species which 
live in our seas at the present day ; and the differences which 
age and local circumstances produce in the same spedes, and 
wluch are much greater than is generally thought My ob* 
ject is merely to make known, in this notice, an observation 
winch I made a considerable time ago^ upon the difference ci 
individuals of different sexes, in certain spedes of shells of the 
class of cephalated MoUusca. 

. Although little attention has been paid to the subject until of 
late years, we now know that this class of moUusca contains 
three very different combinations of the generative apparatus. 
In the first, the sexes are separated in two different individuals. 
The whole of the species of this section are not operculated, but 
the operculum only occurs in this group. In the second com- 
bination, the two sexes, although really distinct, are united in 
the same individual ; and, lastly, in the third, we can only dis- 
tinguish one sex. It is according to this consideration of the 
generative apparatus, that I propose henceforth to divide the 
first class of molluscous animals into Dioedous, Hermaphrodite 
and Monoecious Cephalata ; a subdiviuon which does not seem to 
me to destroy any natural rdation, and which perfectly corres- 
ponds with the ammal degradation, by establishing a passage to* 
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vafd the class 6f acephalous moUusca. In * these last, as in the 
second and third section of oephalated mollusca, the shell or pro- 
tective envelope, Avafie or complex, presents only individual dif- 
(erences determined by age or by some accidental circumstance ; 
but, in the first, the case is difierent ; and I am already assured, 
that, in several genera, whose animals I have seen, the shell of 
female individuals is always more bulging, especially in the last 
revolution, which renders tlie orifice more widened to the right, 
and that the spire is less attenuated and less pointed than in the 
male individuals. This is particularly well marked in the fiuc- 
dna, Cydostomata, Paludinae, andin the Ampullariae, which, it is 
true, differ so little from this last genus, that I am assured from 
dissection, that it would be diiScult to separate them generally 
from it. Hence, it would appear, that, in future, a>nchologists 
would do well to attend, when distinguishing species of shells, to 
the differences which I have here pointed out *. 



Abt. XXIX.«— J?€;p^ to Mr Brooke*s Observations on the con* 
neaion between the Optical Structure of Minerals and their 
Primitive Forms. By David Bbewsteb, LL. D, F. R. S. 
Lond. & Sec. R. S. Edin. 

XN the year 1817, I had occasion to announce to the Royal 
Society of London the existence of a phyidcal law, by which the 
Primitive Forms qfcrystcJlized bodies coidd be inferred fhym 
ihe number of their axes of double refraction f . This law was 
established by a comparison of my own observations on the jpo- 
lariang structure of crystals with Haiiy's Table of Primitive 
Forms ; but as one of Hauy^s divisions contuned a greater num- 
ber of emmeous than of correct determinations, I was of course 
obliged to state as exceptions to the law what were really ex- 
amples of it, and to give as examples of it what actually consti- 
tuted exceptions. ' 

In a Memoir, printed in the Wertierian Transactions^ vol. iii. 
p. 50., I pursued this subject to a greater length ; and in a sub- 
sequent Memoir, vol. iii. p. 887., laid before the same scientific 
body, I exhibited the law in its most general form, and freely 

• Journal de Phynqucy 188». f PML Tram. 1818. 
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stated all the exceptions to it which were then known. These 
exceptions were as follows : 



Sulphate of Magneaia. 


CiyoUte. 


Chromata of Lead. 


Hannotonie. 


Meiotjpe. 


Chabane. 


Carbonate of Baiytes. 


10 Sulphate of Iron. 


5 StronUteg. 


Essonite. 



loilte. 

These Eleven exceptions to a law otherwise general and com- 
prehensive, were ascribed by myself and others to the drcum- 
stance of the primitive forms of the minerals having been erro- 
neously determined ; and as I was then aware, from actual ex- 
periment, that the optical structure of a crystal was dependent 
on the mechanical condition of its parts, I did not scruple to 
predict, and to publish the prediction, thai all these eleven eX" 
ceptions had their Jbundaiion in crystaUographic errors, and 
that these minerals would be found to possess prinutive forms, 
in perfect conformity with the general optical law which I had 
discovered. 

Crystallography and Optics were thus fairly placed at issue, 
and there was no method of evading the dedsion of the mi- 
neralogists of Europe. If these Eleven bodies were found to 
possess the primitive forms assigned to them by Haiiy, either 
the optical law which I promulgated must have instantly fallen 
to the ground as an imposing though imperfect generalisation, 
or the crystallographic method must have enjoyed the proudest 
triumph. 

The result, however, of this trial of strength was very dif- 
ferent indeed. AU the mmerals out of the eleven which have 
been carefully re-examined by mineralogists^ have been found to 
have different primitive Jbrms from those assigned to them by 
Hauy, and inaUqf them has my prediction been accomplish^ 
These minerals are. 

Sulphate of Magnesia. Carbonate of Strontitet. 

Chromate of Lead. Harmotome. 

Mesotype. Sulphate of Iron. 

Carbonate of Bary tea. Essonite. 

The remuning three, viz. lolite. Cryolite, and Cluibasie, have 
not been re-examined. Mr Brooke, however, considers that 
Cryolite may have a different primitive form. I have deter- 
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mined, that &e biaxal Chabasie is a new mineral different from 
the 09*dinary Chabasie ; and therefore, Iciite is now the only 
exception to the law, or rather it is no exception at all, as its 
crystaUographic structure was never determined with care *• In 
a short time it must follow the fate of the rest, and will be handed 
over with the other ten exceptions to the dominion of the opticai 
system, 

I would now venture to ask the candid inquirer afler truth, 
if he is acquainted with any law in Chemistry or Physics which 
is supported by a sounder or a more extenidve induction, than 
that optical law which connects the primitive forms of minerals 
with the number of their axes of double refraction ? It stands 
pre-eminent among crystallographic generalisations, without a 
nngle ascertained exception ; — it has corrected the deductions of 
the most distingubhed crystallographers of Europe;— it has en- 
abled those who confide in its accuracy, to predict the results 
of crystaUographic researches ;«*-and, what has not been suffi- 
ciently attended to, it is a law founded on experimental evi- 
dence, that the optical phenomena are the necessary resuUs of a 
mecTumical structure^ and that their indications must infallibly 
harmonize with the sound deductions of crystallography. 

Under such drcmnstances, I experienced no inconsiderable 
surprise at finding in Mr Brooke^s Familiar Introdtiction to 
CrystoKography^ what every person who understands the sub* 
ject must regard as a groundless animadversion upon the Opti- 
cal System of Mineralogy. In discussing those well known and 
now numerous examples where chemistry and crystallography 
are at direct variaioce, as mineralo^cal methods, Mr Brooke 
has treated the great host of chemical analysts with the defe- 
rence which they so well, merit; and has very properly al- 
lowed ^^ that all such anomalies will probably be reconciled 
by the future investigations of science.'' He has declined, how- 
ever, to extend to the optical system the same courtesy, and has 
opened all the trenches of chemistry and crystallography 
against a new and incomplete fortress, reared and defended by 
a single man at arms. The reader is not even told what the 
system is which is assmled ; he is not made aware that it has 

* I undentand that Professor Mohs has made loliU Prismatic, solely on the 
anthority (^ Haiiy. 
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any foundation at i^ as a general principle ; he is not told of 
its sucoesfflve triumphs over every positive objection thai has 
been urged against it; but he is hurried at once, and without 
ceremony, to witness its demolition. 

Unwilling to occupy my time with such discusacms, and be- 
lieving that Mr Brooke^s observations would pass unnoticed by 
the great body of his readers, I had resolved to content myself 
with a private reply ; but I observe, in the last Number of the 
Annals of Philosophy^ that its learned editor has quoted the 
whole of Mr Brooke^s animadversions as something importani 
to science^ and has thus given additional currency to the only 
part (^ his book which b not characterised by that sagacity and 
discrimination which mark all the writings and laboui*s of its re- 
spectable author. I feel myself, therefore, called upon to ana- 
lyse the objections of Mr Brooke ; and, in order that I may 
not misrepresent his reascwing, I shall print every syllable that 
he has written upon the subject under discussion. r\ H ^>6 

** Dr Brewster (says he) has^ with that attachment which we usually 
evince towards a favourite pursuit, given a preference to the optical 
characters of minerals, as the surest means of determining their spe- 
cies. See a memoir by Dr Brewster in the Edin. PhU, Jotim. vol. vii. 
p. 12. 

«' This memoir relates to a difference in the optical characters of 
the apophyllites from difierent localities, upon which Dr Brewster 
proposes to erect a particular variety into a new species, under tiie 
name of Tesselite. Berzelius, as it appears from a paper preceding 
that of Dr Brewster, in the same volume of the Journal, has, at Dr 
Brewster's desire, analysed the Tesselite, and found it agreeing per« 
fectiy, in its chemical composition, with the apophyllites from other 
places. Chemically, therefore, ike TessdUe does not appear a dis^nui 
species." ',•., .,., yj^.\<j 

The conclusion, as now stated by Mr Brooke^ I must po^tive- 
ly deny. It will be seen from a note, presently to be quoted 
from Mr Brooke^s work, that he is not acquainted with the op- 
tical structure of Tesselite, and that if he has seen it, he has 
neither studied nor understood it. Tesselite is a crystal posses- 
sing the most extraordinary structure, — a structure which de- 
fies all the laws of crystallography. It is a substance beauti- 
fully organised by material laws, of which we cannot even form 
a conjecture. It is a substance built up, as it were, of the most 
singular elementary parts, aU of which parts have different op- 
ticai and mechanical properties. Hence an analysis of Tesse- 
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lite resembles the analysis of a bird, the feathers, flesh and bones 
of which are all pounded together in a mortar, and submitted 
in a mass to the action of destructive agents. Mr Herschel, 
whose opinion on this subject must have great wd^t, observes, 
when speaking of Apophyllite, " The spedmen I am now de- 
*' scribing presents the hitherto unique comhinaiixm of no less 
^* than three distinct suJbstances, uniting to form a single crys- 
^< tal.*" ^^ It would certainly be in the highest degree interest^ 
*^ ing to subject them all three to chemical analysis; but as the 
^* total weight of the specimen presenting these anomalies did 
<' not exceed 60 grains, of which nearly one-half conasted of 
'• the ordinary variety, I have not sufficient confidence in my 
** own chemical dexterity to enter on so very delicate an in- 
« quiry, which would obviously call for a degree of precision at« 
^* tainable ^only by consummate masters in the art of mine* 
** ral analysis.^ " // remains, there/ore^ to be ascertained^ 
^' whether their different actions on light be owing to a differ- 
'^ ence in composition, or merely in their state of aggregation.^^ 
Cambridge Transactions, vol. i. When M. Berzelius, there- 
fore, or Mr Herschel, who is perfectly capable of executing 
what he too modestly shrinks from, shall have performed this 
interesHng anaJysiSy it will be competent for Mr Brodce to s^y, 
that Tesselite either is or is not chemically the same with Apo- 
jAyllite. If the analysis of each part shall turn out idmilar to 
that of the whole, philosophers who know what Tesselite actual- 
ly is, may perhaps still decide that two bodies may be chemi- 
cally the same, and yet mineralogically different. 

Let us now follow Mr Brooke into his own stronghold of 
crystallography. 

" A fev^ days (he continues) before Dt Brewster's paper was pub- 
lished^ it happened that I had been measuring the angles of apophyl- 
lites fi^m most of the localities in which they occur^ all of which I 
found to agree with each other more nearly than different minerals of 
the same species frequ^tly do. The Tessdite is not, ihertforey crns^ 
taUographkatty a new speaes \ But when chemistiy and crystaUo- 

* NUe hy Mr Bronke.^^^ I have found several crystals of this substance, cor- 
responding in a remarkable manner in their general form, of flattened four-aided 
prisms, terminated by four-sided pyramids with truncated summits, ha with (ietir 
comapotuUng planet dimmilcar ; the planes which appear as the summits of some of 
the prisms, being only the lateral planes ofver^ akorty and otherwivc disproporiioned 
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pnphy caociir to perfedfy as they do in this instance, in determiiH 
m^ the species to which a minenu belongs, it will be difficult to ad- 
mit a varuUum of optical character as a sufficient ground to alter that 
determination*" \ uua »->..'" / . v, ^-f .aju <^ 

This syllo^m b full of errors, and all its parts are incorrect. 
It is assumed, 

1. That Tesselite and Apophyllite are chemically the same. 

58. That they are crystallographically the same. 

8. That Tesselite is only marked by a variation of optical 
character. 

The first of these propositions has been already shewn to be an 
assumption ; the second is pontively erroneous ; and the third 
is in every pdnt of view incorrect. 

When Mr Brooke says that Tesselite and Apophyllite are 
crystallographically the same, he must mean not only diat they 
have exactly the same angles, but that they have the same dea- 
vages, and the same primary form. ' Nothing, however, is said 
about cleavage, but the identity of crystallographic structure is 
inferred from equality of angles. Mr Brooke will, no doubt, 
be surprised to learn (what a perusal of my papers on Apophyl- 
lite could have informed him of long ago) ihai Tesselite pos^ 
sesses deavage planes^ a/nd faces of composition^ totalhf different 
from those of ordinary Apophyllite, and totaBy irreconcUeabk 
farith the cry^taBographic structure which fie assigns to it These 
faces of composition are not inferred from optical phenomena ; 
they are visible by commofn Ught, and with the aid of a simple 
microscopef^^BXi instrument which ought tx> be more frequently in 
the (lands of crystallographers. Mr Brooke has, therefore, not 
determined, because he has not studied, the crystallographic struc- 
ture of Tesselite. The note which we have reprinted at the foot of 
this and the preceding page, affords a demonstration that he has 
no more idea of the structure of Tesselite than he has of one of 
the fixed stars. The very phrase, indeed^ by which Mr Brooke 
marks the difference of the two minerals, viz. a variation of optical 

crystals ; so that a line passing through these in the direction of thdr greatest 
lengths, wocdd in fiMst he perpendicular to the axis of the primary form. Sections 
perpendicular to the axes of these apparently similar prisms, would certainly pie- 
sent very different optical phenomena. But it is not probable that the practised 
eye of Dr Brewster should have been misled by their apparent similarity, and the 
^Kffierenees tie has obserrcd wiU still remain to be explained.*^ 
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fSuxracler^ must convince those who have studied the subject, tbdt 
he entertains very inadequate conceptions of those singular optical^ 
andphysicali and crystaUographic differences, which s^arate the 
Tesselite from ^ all other substances in nature. What would 
we say of a traveller, who should maintain that a house built 
with a variety of kinds of granite, and connsting of apartments* 
beautifully and symmetrically arranged, was the same thing with 
one of the granite blocks which rest upon the flanks of Jura ? 
In this comparison, we give the traveller the advantage of ha« 
ving the angles as well as the composdtion of both the masses 
assumed as identical ; but our surprise would be still greater, if 
he should persist in his opinion, when a chemist should inform 
him, that not one of the supposed granites which compose the 
house had ever been separately analysed. 

We come now to Mr Brooke^s objection to the optical sys- 
tem, as derived from the SvJphaio4rircarbonate qflead. 

'' A paragraph (says he) published by Dr Brewster in the6tJ^ vo* 
lume of the same Jopmal^ relative to the crystalline form of the ruU 
phato^ri-carbotuUe of lead, furnishes an additional motive to believe 
that the connection between the optical character of minerals^ and 
their crystalline forms^ is not yet sufficiently understood. 

'* Dr Brewster admits^ what I believe is not liable to question, 
that the crystals of this substance are actUe rhomboids. But, ne add8> 
** Upon examining their optical structure, I find that they have two 
axes of double refraction, the principal one of which is coincident 
with the axis of the rhomb. The suiphato-^i<-carbonate, therefore, 
cannot have the acute rhomboid for its pricnitive form, but must bdong 
to the Prismatic System ofMohsr 

" But it appears," adds Mr Brooke, " from the outline of Pro*- 
fessor Mohs' new Svstem of Crystallography, published in vol. iii. 
of the same Journal, that a rhondnnd cannot bdong to his Prismatie 
System. For, it is stated in p. 17S., "that the rhomboid and the 
four-sided oblique bas^ pyramid (lihe fundamental form of the Pris* 
matic System), are forms which cannot by any means be derived 
from each other j the {tm>\ groups of simple forms, as wM as th^r 
combination f must each be always di3tinct from the (other) «. 

*' If, therefore, in the hands of Dr Brewster, the use of optical 
dbaracters cannot at present be relied upon for die determination of 
a mineral species, it may be doubted in^ether they can be success* 
fully employed by less accurate and less intelligent observers." 



* Had Mr Brooke read my papers on the subject on which he writes, he would 
have found (See Wemman Tranaactiona, voL iii. p. 341.) that I admit all this. 

GNone 
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In the/p]«ceding extract, it is taken for granted, that the pri- 
mitive form of the stdphaio-trl^arbonate of lead has been de- 
termined ciystallographically to be the acute rhamboidj and I 
am said to have admitted this myself. I admit, it is true, that 
the crystals have to ^ ^ the figure of acute rhomboids, pre- 
cisely hi the same manner as the crystals of SvJphaU tf Iron 
appeared to the practised eye of the celebrated Haiiy to be 
acute rhomlxnds ; but having found, notwithstanding this ap- 
pearance, that both the 8tJphato4ri^arbonate qf lead^ and the 
sulphate qfiron^ have two axes of double refraction, I conclude, 
and I per^st in the truth of the conclusdon^ that both the sul- 
jdiato-tri-carbonate of lead, and the sulphate of iron, have not 
the acute rhomb for their primiuve form, but belong to the pris- 
matic system. Dr WoUaston detected the mistake of the Abb^ 
Haiiy, and proved that sulphate of iron was a rhomboidal prism, 
and it is veiy hkely that some other, crystallographer may detect 
the mistake of Mr Brooke. But I deny that Mr Brooke has de- 
termined the primitive form of the sulphato-tri-carbonate to be an 
acute rhomboid. In his own original description of this mine- 
ral, in the Edin, Phil. Journal^ vol. iii. p. 119*9 ^^ says, ^< The 
rhomlxnds are acute, measuring 7S^ S8' and 107^ SO" ; and from 
not having found any other cleavage than one peqpendicular to 
the axes of the crystal, / am induced to adopt this as the pri- 
maryjbrm*. The natural planes of all except the most minute 
CTjfStals^ are more or less rounded, and consequently afford im- 
perfect reflexions.^ 

In Mr Philips's excellent work on Mineralogy, newly pub- 
lished, and enriched with the crystallographical observations 
of Mr Brooke, it is observed, that ** the primary form of 
the sulphato-tri-carbonate of lead is considered to be an acute 
rhomboid.^ The whole of Mr Brooke's argument, therefore, is 

** Nitae of Uiese forms,** I remark, ** axe capable of being derived from one ano- 
ther, and, therefore, each of them, as well as all their eombinatknis, must remain 
entirely distinct ftom the rest." His argument, such as it is, would have been 
gieatly strengthened by quoting my own admission, and it would have been ad- 
vantageous to me, by shewing his readers that I was not ignorant of PMfessor 
Mobs* System. 

* It appears from this quoUtion, that one may with accuracy say, that a ciys- 
tal is an acute rhomb, without mamtaining that an acute rhomb is its primitive 
form. 
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k hiel*e shadow. — ^Wben he has pledged his character as A 
crystallographer, that the sulphcUo-trucarboymie of lead has art 
jacute rhomboid for its primitive form, it will then be time to 
consider whether of not such a result ife hostile to the optical law* 

Let us suppose^ however, that this result is obtained, and 
that all the crystallographers of Europe concur in opinion that 
the primitive form of that mineral " is a solid, conlaibed within 
six equal rhombic planes^ and having two of its solid angles, 
and only two, composed each of three equal pkiie angles.*^ 
Then^ because the mineral which crystallises in the form of this 
isolid has two axes of double refraction, I maintain that its pri- 
mitive form is the ohTique rhombic prism^ \Vhich forms the 
limiting solid between the two series of oblique rhombic prisms^ 
the side of whose base or summit plane is either less or greater 
than the sides of any of its other planes. Upon the same prhi* 
ciple, I havie Alteady maintained, and some of the first crystal- 
lographers have agreed with me in opinion, that Boradte* 
is not a Ctibe but a Rhomboid of '90^. 

Hei-e^ then, lies the beauty^ and the power of the optical sys* 
tem. It not only determines the class of primitive forms, but 
it determines^ what crystallography is incapable of doing, those 
limiting solids which form the nodes of ev^ry series of geome* 
trical bodies. If we take a crystal, for example^ bounded by 
fiix. equal square faces, the crystallographer will content himself 
with calling it a aibe ; but the optical mineralogist will only call 
it a cube when it has fio double refraction. He will maintain it 
to be a rfimnb^ if it has a single cuds of dotible refraction,, coin^ 
tident with one of its diagonals ; and he will consider it as a 
right prism with a square base^ if it has n single aans of double 
Tefractiony perpendicular to any two qfitsjaces. The position of 
the axis of double refraction shews, that the mechanical condi- 
tion of the parts of the crystal are related to that line in which 
it is invariably found in every rhomboid^ and in every prism 
with a square base. 

I may now be permitted to add, that while the optical system 
in this respect leaves the ordinary resources of crystallography 
far behind it ; it also enjoys the peculiar property of detefmi- 
hing all structures of composition to which the crystallographer 
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must ever remain blind. These coropo»te minerals^ often ^^ 
sembling homogeneous minerals in their external form, are bo^ 
so numerous, that it has become necessary to establish a nevlf 
system of crystallisation for the purpose of receiving them, not 
merely because they are entirely different bodies from hoino- 
geneous crystals, but because they are formed by new laws and 
new principles of combination, which philosophers have yet to 
develope. Crystallography will then be divided into Five Sys- 
terns ; 

1. The Rhomboidal Systen*. 

2. The Pyramidal Sytem. 

3. The Prismatic System. 

4. The Tessular System ; and^ 
6. The Composite System. 

Having thus removed every objection that has been trrg^^ 
either against the accuracy or generality of the optical method^ 
I shall now briefly contrast it with the crystallographic method, 
in ref^ence to their power of discovering new minerals. It would 
require the limits of a volume to. explain the various characters 
of mineral bodies which the optical method supplies. They are 
of the most palpable and definite kind ; — and connected as they 
are with some of the most curiou{» researches of modem science, 
they elevate Mineralogy from a descriptive braneb of Natural 
History to a lofty station among the Physical Sciences. I 
might here adduce numerous instances where these characters- 
have led to the immediate discovery of new minerals, when crys* 
lallography supplied no discriminating tests ; but X shall confine 
mysblf to two cases^ which have a, special application in the pre* 
sent discussiouv The minerals ci the Zeolite family having bee» 
particulariy examined by Mr Brooke and by myself,, we have 
had occasion to apply our respective methods of observation to' 
several minerals which had not been carefully studied by pre^ 
ceding mineralogists. Two of these minerals were the NaieU 
stein ofFarOf and a mineral from AixJa-Chapelle, supposed by 
Haiiy to be a Stilbite ♦. All the resources of crystallography 

• A description of this mineral, to \vhich I have given the name of Hopeitey 
was read before the Royal Society of Edinburgh on the 17th June, and will appear 
!» the next volume of their Transactions* The Nadelstein from Faro is a mos* 
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in the hands of Mr Brooke, were \iDable to distinguish the«^ 
ininerals froni those already known, and even M. Haiiy failed* 
in his examination of the last of them ; but by the application 
of the optical method, I have determined both of them to be 
new mineral^ and the accuracy of these determinations has been 
completely established by chemical examination. ' 

Another argument in favour of the optical system may be de- 
rived from the recent determination of the primitive forms of 
nineteen artificial crystals, which we owe to Mr Brooke* The 
primitive forms of jifteen of these I had previously predicted 
by the optital method, as shewn in the following list : 

iih&mhaidal^ PyramidaL 

Nitrate of Soda. Arsekiiate of Potash. 

Pritmatic* 

ito^belle Salt. Bicarlmiiate ofPoteBh. 

Aceute Of Soda. Tartaric Acid. 

Acetate of Zinc. Oxalic Acid. 

Binacetate of Copper Citric Acid. 

Sulphate of Magnesia *. Sulphate of Iron. 

Tartrate of Potash, and Sulphate of Cobalt. 

Antimony. Chroinate of Potash. 

All these results are in perfect conformity with the more recent 
determinations of Mr Brooke and M. Levy. The last of these 
crystallographers has ranked the Prussiate of Potash under the 
Pyramidal System ; while the optical method places it in the 
Prismatic System. M. Levy will, we have no doubt, see reason 
to correct this determination* 

I shall now conclude these remarks, already too much extended, 
by a single observation. If all that I have now said is erroneous, 
— if Tesselite and Apophyllite are the same body ; — and if the 
Sidpfiato-iri-carbonate of lead is an exception to the optical 

stngolar substance, both in its structure and properties, and yet the most eminent'* 
of our crystallogiiaphers has^ot been able to distinguish it from tbe*/oe[aiuif Medih 
type. 

* By this result Mr Brooke has given a striking confirmation of the optical 
method. Haiiy made the Sulphate rf Magn^ia pyramidai; the optical method 
made it priamatic^ and both Professor Mobs and Mr Brooke have confirmed this 
last result. 

Aa38 . 
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system ; then I would supplicate Mr Brooke to extend to tha^ 
system the same indulgence wluek he has shewn to chemistry f 
and that he would, in hia next edition, conclude bis observations 
on it with the same words with which he has concluded bis 
observations on chemical analysis : ^^ These anomalies will, how- 
ever, probably be reconciled by tlie future investigationft of 
science.*" 

Edinbckgh, \ 
Aug, 9. 182a. I 



Art^ XXX.— 6r^n£rrfl/ View of tlie Gecgnostical Structure of 
tfie Country, extending from IhidstnCs Bay tor the Shores tf 
the Polar Sea. By John Richardson, M. D., MeBdberof 
the Wernerian Natural History Society, &c. 

W E have great pleasurfe in laying befofre oar residets this 
luminous sketch of Dr RicAardson's, extracted from on>B of the 
most deeply interesting and affecting narratives eter laiid before^ 
the public, the Joiuney to the Shores of the Polar Sea, by Cap 
tain William Franklin. 

, ** The observations of Werner, Humboldt, Von Bucb^ Saus- 
i^ut-e,. Ebel, and Daubuisson^ in many districts on the Conti^ 
fient of Europe, and in America, and by Jamesoa in Scotland^ 
shew that the general direction of the primitive and ti^msitioiv 
strata is* nearly from NE. to SW. It is therefore interesting ta 
find, that the general result of my notes on the positions of 
these rocks, whjich we traced (except in a few instances, when 
gur route lay to the westward of their boundary,) through 12 
degrees of latitude,^ also g^ves NE. and SW. as the average di- 
rection of their strata. 

The strata of the two classes of rocks just mentioned, were 
always more or less inclined to the horizon, the mean ai^le con^ 
siderably exceeding 4!5^ Their dip was sometimes to the east^ 
sometimes to the west. 

These rocks exhibited tfier same varieties of sfrtfctore that 
they do in other extensive tracts of coutitry. In general, the 
slaty structure was parallel to the direction of the strata, as in 
gneiss, mica-slate, clay-skte, &c, When the waved structuie 

'Digitized by LjOOQ IC 



^fSke Countryfrom Htidson^^ Bay to the Pdar Sea, S7S 

^made its appearance, it was sometimes conformable with the 
.^ams of stratification, as was very often noticed in the transi- 
tion clay. slate of the Copper-Mine River; or it was entirely 
independent of these, and them it was very irregulajr in its direc- 
tion. The apparently confused arrangements of structure of 
clay. si ate and other slaty |-ocks, more particularly observed at 
the Magnetic Islet in Knee Lake, and on Point Lake, proved, 
dOn a more extended and accurate examination, to be caused by 
the arrangement of the mass of strata into variously formed 
distinct concretions, in many of whiA the direction of the slaty 
structure was under very different angles, and in very different 
directions* Ii^ short, in these apparently disturbed strata we 
Siad, though on a great scale, the same beautiful arrangement 
that occurs in the rock named by Werner " Topaiz-Rock.'^ 
Independent of these various Mructures observable in indivi- 
dual strata, we renaaiicjed that the strata themselves, whatever 
their j^tructure might be^ ,were either variously waved or quite 
^straight in their directipiu 

The general forms, connections, and distributions of the 
inountains, hills, and plains, in the tracts we traversed, and of 
the cliffs on the coast of the Arctic Sea, were nearly the samte 
that jgeoiogists have remarked as characterising similar rocks, 
similarly circumstanced in other quarters of the globe. ' 

Granite with sieriite, gneiss, mica-slate, and clay-slate, which 
fiome geologists consider to be the predominating primitive rocks, 
pccuf in all their usual relations. Of these the gneiss appears to 
be the most extensividy distributed, and to be always attended 
with a very scapty vegetation. Granite is the next in frequency, 
then mica slate, and the least jabundant are the clay-slate and 
prQjtogene. The granite is gener^dly of a red colour, and varies 
from coarsjB to small granular. The loose blocks of stone, 
which crown the summitts of almost all the hills in the barren 
grounds^ are generally of this latter variety. Of the gneiss 
there are two varieties, the one red and the other grey. The 
mica-slate^ clay-slate, and sienite, present the common varietiefs. 
*rhe protogene granite, of which there is considerable abundance 
in Leaye I^iver, and in some other quarters, appears to belorig 
to the mica-slate formation. 
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These primitive rocks are traversed by veins of felspar, quartsi^ 
find granite ; . and the granite of Cape Barrqw was also intersect- 
^ by veins of augite-greenstone of tlie same descripti(m with 
those met with in the granite (Ustricts of Great Britain. The; 
oQCiurence of the vein of galena at Galena Point, is an intei^est- 
ing fact, as connected with the geographical distribution of that 
important ore. The Esquimaux that frequent the shores of 
the Arctic Sea, make their culinary utensils of pptstone ; but 
we did not discover the place from whence tliey obu^ned it. 

The transition rocks were observed in situ only at Point 
Lake, on the Copper-Mine River, and, perhaps, at Wilberforce 
Falls on Hood^« River, and, as far a3 our observations extended^ 
afforded neither limestone nor lydian-stone. None of the transi- 
tion-slate that we examined, contained chiastolite ; and if any 
beds or imbedded masises of glance-coal existed, they escap^ 
our notice. The transition rocks being pnncipally clay-slate 
and grey-wacke, bore a strong resemblance to those in Dum- 
friesshire, my native country. 

The secondary formations, if examined by travellers more 
fortunately situated than we were, will doubtless exhibit many 
curious and highly important relations. The facts already 
etated, shew that the following formations of this class occurred 
on or near the line of our journey* 

1st, The old red sandstone^ or that which lies under coal, 
l^nd occasionally alternates with transition rocks. This was ob- 
served upon the Copper-M ine River. 

2d, The coal formation^ which did not present itself in tlie 
direct line of our route ; but as it is known to occur in some 
districts in Mackenzie's River, and also towards the Rocky Moun- 
tains, placed apparently upon the old red sandstone, and under 
the vast deposit of secondary limestone, it is here mentioned. 

3d, The new red or variegated sandstone* This important 
formation is of very considerable extent in several of the tracts 
we passed through, and probably lies over an extensive deposit 
of the coal formation. In some instances, where the old red 
sandstone was. wanting, it appeared to us as resting upon gnei$s 
and other primitive rocks. Here, as in other quarters of the 
world, the new red sandstone contains gypsum and salt-springs 
|hat seem to issue from it, implying that it contains beds of 
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Hdt qr muriatiferous clay, which afford the impregnating mate, 
rials to the springs. The springs on the Leave River afford, 
by spontaneous evaporation during the s;iort summers, a very 
large quantity of fine salt. 

4th9 The fiecondary limestone appears generally to belong to 
the vast d^eposit which lies above the new red sandstone and un- 
ider chalk, and which is known to form very extensive tracts of 
country, not only in other quarters of North America, but also 
on thjB Continent of Europe and in England. Some of the va- 
rieties may, on more minute examination, prove to belong to the 
poiountfun limestone of geologists. 

5th, The seoondaiy trap and porphyry rocks, which occur so 
abundantly on the coast of the Arctic Sea, and throughout the 
whole extent of the Copper Mountains, are, to all appearance, 
jbonnected witli the new red sandstone. The frequency of na- 
tive copper in those rocks, both on the Copper Mountains and 
pn the sea coast, is a very interesting feature in their composi* 
jtion, and deserves the particular consideration of those who make 
the grouping or associations of simple minerals objects of atten- 
tion. Many of these trap and porphyry rocks presented the 
columnar structure which has been considered as indicative of 
a volcanic origin, but their other characters, and the horizontal 
strata upon which they reposed, seemed to give them a still 
greater claim to Neptunian origin. Our opportunities of obser- 
vation, however, were much too limited to permit us to offer a 
decided opinion upon this disputed point. 

Alluvial PeposUes.'-^The extensive formation of these depo- 
l^ites in the liqe qf our journey, afforded us numerous examples 
(pf their different kinds. In the preceding notes, we have allu- 
ded tp extensiive alluvial formations, occasioned by lakes which 
have either gradually dried up, or have burst suddenly, and 
left their ^ncavities more or less deeply covered with sandj 
gravel, and other alluvial matters. Other kinds have evidently 
had their origin from the action of rivers. Some formations on 
the sea-coast were occasioned by the conjoined action of the sea; 
and the wa$ting influence of the weather. The peninsula be- 
tween Point Turn-again and Melville Sound, is almost entirely 
composed of a low flat of this kind, a few trap-cliffs appearing 
at considerable distances only. The general wasting influerca 
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of the weather on the more elevated exposed rocks throughouv 
the pountry, has formed a covering of alluvial matter of greater 
or less depth to the subjacent rocks, which protects them from 
the further gnawing effects of the atpiosphere. 

With regard to the large rolled blocks which are so plenti- 
fully scattered over the surface of some countries, and which 
have bepn considered to have been deposited by the waters of 
the floqd| we have no remarks of moment to n^ake. During 
our joqrqey frpip York Factory to Fort Enterprise, we seldom 
had an opportunity of ascending out of the valley of the river 
through which oijr route lay, and any blocks of stQne observed 
in such a sitiyation, may as readily be supposed to have beea 
transported by the river as by a more general cause. On the 
barren grovinds, where we a4Qpted a different style of travellings 
the loose atones, which were yery numerous, even in the most 
elevated situations, were, as far as we observed, similar to the 
rocks on wtiich they rested, a^d may be supposed to be the m<^re 
durable remains of the covering strata, which have been de- 
stroyed by iong^continued action of the atmosphere. Their 
angular forms, and their resting places, often upon the very 
summit of the bills, militate against their haying travelled from 
a distance. 

The very general, thoftgh rude, resemblance these rocks bore 
to large prystfds, is a remarkable circumstance, and seems to in- 
dicate a crystallization in the great of the red granite, of which 
they were very frequently composed, and of whose beds or strata 
they ar^ perhaps tbe remains. 

We may poqclude with observing, that the prepeding details 
show, that, in the regions we traversed, the rocks of the primi- 
tive, transition, pecondary, and alluvial classes, have the same 
general cpmpositiop, structure, position, and distribution, as in 
other parts of America which have been examined; and as 
these agre^ in all respects with the rock formations in Europe 
and Asia, they may with propriety be considered as universal 
formations^ parts of a grand and h^monious whole^ the pro- 
. rfvictiop of infinite wisdom.'' 
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Aet. XXXI.— On the Amiomy if the Omiihorytichus PavOr 
doxus of New South Wales. By Br Eno3l. 

oEVEBAL months have el^psed^ since Four Memoirs of consir 
derable extent, <hi the anatomy of this extraordinary animal^ 
were deposited widi the Secretary of the Wernerian Society, 
with drawings, illustrating the discoveries of the FoiscHi-gland 
.and Spur, the disposition of the abdominal viscera, organs of ger 
lieration, &c. These memoirs the Society has it in contempla? 
lion to pubUsh in the next volume of their Traufsactions. In the 
mean time, we have thought it might be interesting to some of 
our readers, to present them with a brief abstract, which should 
give a condensed view of the whole of the discoveries, some of 
which are at least as important as any that have been made iac a 
long time, in the department of comparative anatomy. We 
may mention, that the specimen of the Ornithorynchus was 
sent to the Museum of the University, by his Excellency Sir 
Thomas Brisbane, Governor-General of New South Wales ; and 
was entrusted for the purpose of dissection, by Professor Jame- 
son, to Dr EnoK. Most of the organs have been preserved, and 
the skeleton of the animal has been deposited in the Museum. ^ 

The First Memoir treats of " the organs of Sense, and of the 
anatomy of the Poison -gland and Spur'' of the animal ; read be- 
fore the Wernerian Society on the 17th May 1823. 

In the c(»nmencement of this memoir, tlie author observes, 
that numerous dissections of the Ornithorynchus paradoxus 
had been made in England, France, and Germany, by distin- 
guished comparative anatomists, and more particularly by the 
author of the immortal " Le9ohs d'Anatomie Compar^e,'' by 
Professors Blumenbach, Blainville, Rudolphi, and others. He 
observes, that the greater part of the details found in the writ- 
ings of these gentlemei^, i:elati;|re to the anatomy of the internal 
parts, of the teeth, of the muscles of deglutition, &c., are extreme- 
ly correct, and admit not pf the least question ; but that some 
parts of the animal, such, for example, as the bones, had been 
treated superficially ; others, as the neryous system, had ap- 
pareptly been altogether neglected ; whilst certain organs, or as- 
semblage of organs, as the poison-gland and spur, had been com- 
tomplcteiy misunderstood, and that the most extraordinary cr- 
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rors prevailed regarding them. Dr Knox attributes diese enters 
Id the mutilated staite in which, probably, the specioj^ns examined 
by these celebrated anatomists were in at the moment of dissec? 
lion. The author describes the organs of sense, as far as they 
could be seen without mutilating the skeleton, which it was ne- 
cessary to respect. The integuments are strong and compact. 
The hair ydth which the animal is closely covered, is of two sorts ; 
one fine and silky, the other strong, spear-shaped, and resem. 
blbg bristles rather than hairs. These are found chiefly on the 
beaver-like tail of the animal, and establish a certain relation 
between the Omithorynchus and Echidna, an animal dosely al* 
lied to it in other respects. The strength and general develop^ 
ment of the panniadus camosus still farther confirm this opi- 
nioa. The bill, that remarkable feature in the ornithorynchus, 
is considered as the organ of touch, by means of which the ani* 
mal searches for its food. The supply of nerves to it from the 
fifth cerebral pairs is quite prudigiops, though the author renders; 
it probable that it is not the gustatory organ. The lateral redu- 
plications of the membrane of the bill, do not increase the sen-: 
tient surface so greatly as might be supposed. 

The memoir is particularly full on those parts of the orgaq 
€i hearing which came under observation. It wpuld seem 
that the animal is not altogether without external ears, as has 
been stated by preceding anatomists ; but that the cartilaginous 
expansion of the external tube of the ear, and which constitutes. 
a real concha^ is found immediately under the integuments, and 
so loosely attached to them, as to be capable of con»derabIe mo- 
tions, by means of muscles transmitted to it from the panniadus 
carftosus. The tympanic cavity has been minutely described ; 
the stapes entirely resembles the analogous ossiculum in birds; 
but the malleus bears a certain resemblance to the same bone in 
certain of the mammalia. There is reason also to think, that a 
rudimentary incus exists, which, though not quite perfect, is yet 
sufficiently distinct. From these facts, it is evident, that the 
analogy supposed to exist between this, animal and birds or je{^ 
tiles, is by no means so strong as has been supposed. We diall 
presently shew, that the rest of the anatpmical details tend con- 
siderably to destroy this supposed conpecti(»), and to reduce the 
male omithorynchus nearly to a mammiferous character. 
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There is nothing more wonderful in the anatomy of the orwi- 
ihorynchm paradoomSj than the structure of the poison-gland and 
spur. These organs, which had been previously altogether mis- 
understood, our author has shewn not to be very complex or 
difficult of dissection. The poison-gland, which is comparative- 
ly large, is situated on either side, almost immediately under the 
integuments, and over the loins and hip-joint ; it transmits a 
tube of comparatively large calibre, which, after running down 
the back of the thigh and leg, terminates in a small sack, deep 
in the hollow of the foot. From this another membi^nous tube 
arises, which pas3es into the spur, and penetrates to its extremity, 
Avhich is open, to permit the escape of the poisonous fluid which 
has been secreted by the gland, and which is in this way con- 
veyed into the wounds inflicted by the omithorynchuS on other 
£Uiimals. The whole series of organs resembles, in a certain de- 
gree, the poison apparatus of serpents. 

The poison-gland is about an inch in length, and five-tenths 
of an inch in breadth. It is a conglomerate gland, «. e. made 
Up of smaller ones, imbedded in a tissue of a diflerent appear- 
ance, and which is probably cellular. It lies longitudinally tvith 
respect to the spine, covering many of the muscles which rotate 
the thigh, and may readily be found by merely removing the 
integuments, pannicitlus carnosiLS^ and a small quantity of 
loose cellular membrane, lying over the os mnominatum and 
hip-joint. An excellent engraving of these organs by Mr Lizars 
accompanies this memoir. 

The Second Memoir contains observations on the organs of di- 
gestion and their appendages, and on the organs of respiration 
and circulation. The author remarks, that these organs gene- 
rally have been described with extreme accuracy by preceding 
anatomists, and more particularly by Baron Cuvier ; so that he 
found it difficult, if not impossible, to add much that was novel 
to their descriptions. He thinks that certain rudimentary grind- 
ing teeth, placed anjleriorly to the true ones, have been over- 
looked by some anatomists. A small parotid seems to exist im- 
mediately connected with the cheek-pouches; the maxillary 
gland was very distinct ; and its duct, which opens immediately 
under the tongue, was readily injected with quicksilver. The 
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Olivary ^lanck just described are large, but not disproportioi|> 
jately so. 

'The anatomy of the other organs treated of in this memoiri 
shewed generally a decided analogy with the mammalia, wit]| 
jthe exception^ perhaps, of the heart. Jn the structure of this 
prgan, there is, undogbtedly, something of an ornithological 
character ^ the ya}yes placed at the entrance of the verup ccf^vainto 
the right aif ride, seemed in a great measure muscular ; and the 
right auriculo- ventricular valve wa§ much more muscuUr than 
membranous. 

The Third Memoir describes the anatomy of the organs of geu 
neration at considerably length ; because, nes^t to the poison-glan4 
and spur, it was relative to these organs that the greatest errora 
had been committed by the Continental anatomist^. Qur limits 
do not permit of our entering upon these details, and we shall, 
therefore, content ourselves with stating, that Dr Knox's dissec- 
lions have demonstrated the presence of a seminal urethra, dis- 
tinct from tl|at for the urine ; that the seminal fluid, after ha- 
ying been tranismitted by the vasa deferentia into the urinary ca- 
nal or true urethra^ passes from it by a small circular aperture into 
a cavity in which terminate the ducts from the glands of Cowpei: ; 
and that from this commpp cavity arises the true seminal canal, 
c»tuated in the body of the penis, and terminating anteriorly by 
eight conical and pervious papillse. Most of those fapts had l)een 
already pointed out by Sir* Everard Home, in the Philosophical 
Transactions, but had been neglected by the Continental anato- 
mists, owing, perhaps, to certain discrepancies observable in his 
separate memoirs on the subject. We thqs see, that a single 
accurate dissection destroys the whole of those speculations 
which had arisen out of the Svfpposed peculiarities in the organs 
of generation { peculiarities thought sufficient to warrant the ar- 
ranging the ornithorynchus vitl^ aqim^s of an entirely opposite 
structure. 

The Fourth Memoir, which treats of the osseous, tnusQuV 
and nervous systems, contains a lengthened inquiry into the cha- 
racter of the bone^ composing the Sihoulder and sternum, which 
the author in the present state of the science found it impossible 
to reduce to their analogies in the mammalia. It is here that 
the structure of the ornithorynchus is most anomalous, and that 
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It approaches nearest that observed in reptiles. As it would be 
impossible to do justice to the theoretical views contained in the 
memoh^ by any abstract ^ we shall avoid touching on them. The 
hfefvous system is shewn to be quite Regular and strictly mammife- 
rous; so that the analogies supposed toconiiect the omithorynchu^ 
with birds, are proved by these memoirs to be generally forced and 
inaccurate. Our author has not ar^ yet had it in his power to 
toamine the female omithorynchus, from a careful dissection of 
which he aiidcipates important lind decisive results. 



Aet. XXXII. — Abstract of Mr FjRAbAt^a EocpeninentB on 
the Condensation qf Several Gases into Liquids. 

JL HtS very valuable and interesting paper, which will appeal* 
m the second part of the Philosophical Transaction^ for 1822^ 
contains Mr Faraday's Experimciits on Sulphiirous Acid^ SiH^ 
phuretted Hydrogen^ Cafboriic Acid^ £ilchlorihey Nitrous Oxide^ 
Cyanogen, Ammonia^ Muriatic Add and Chlorine* Although 
these experiments are scarcely susceptible of abridgment, yet wei 
are compelled, by want of room,- to leave out the few parts of 
the Memoir which are less essential than the rest. 

^ Stdphunms AcitL — Mercury and concentrated sulphuric acid weref sealed 
up in a bent tube, and, being brought to one end, heat was car^oUj applied, 
whilst the other end was preserved cool bj wet bibulous paper. Sulphurous 
add gas was pi^uced where the heat acted, and was condensed by the suiphu-* 
lie acid above $ but when the latter had become saturated, the sulphurous aoid 
passed to the cold end of the tube,. and was condensed into a liquid. Whea 
the whole tuf>e was cold, if the sulphurous acid was returned on to the mix'» 
ture of sulphuric acid and sulphate of mercury, a portion was ^reabsorbed, but 
the rest remaijtied on it without mixing. 

^^ Liquid sulphurous acid is very limpid and cOlourkss, and h^^y fluid. It9 
riefractive power, obtained by comparing it in water and other media, with 
water contained in a similar tube, appeared to be nearly equal to that of water.- 
it does not solidify or become adhesive at a temperature of 0** F. When a 
tube containing it was opened, the contents did not rush out as ¥rith explosion, 
b^t a porUon of the liquid evaporated rapidly, cooling another portion so ma«b 
ad to leave it in the fluid state at common barometric pressure. It wa» hi/Wm 
ever rapidly dissipated, not producing visible fumes, but predttciag the odour 
^pure sulphurous acid, and leaving the tube quite dry. A portion of the va- 
pour of the fluid received over a mercurial bath, and examined, proved to be 
sulphurous add gas« A piece of ice dropped into the fluid instantly made it 
boil, from the heat communicated by it. 

*^ To prove in an unexceptionable manner that the fluid was pure sulphu* 
tout acid, some sulphurous add gas was carefully prepared over mercury, and 
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ft long tube perfectly dry, and closed at one end, being exhausted^ was IBHei 
with it ; more sulphurous acid was then thrown in by a condensing syringe^ 
till there were three or four atmospheres ; the tube remained perfectly deat 
and dry, but on cooling one end to 0% the fluid sulphurous add condensed, and 
in all its characters was like that prepared by the former process. 
' ^ Sulphurous acid vapour exerts a pressure of about two atmospheres at 
45"* F. Its specific gravity was nearly 1.42. 

**" Sulphuretted Hydrogen, — A tube being bent, and sealed at the shunter end* 
strong muriatic acid was poured in through a small funnel, so as nearly to fiU 
the short leg without soiling the long one. A piece of platinum foil was then 
crumpled up and pushed in, and upon that were put fragments of sulphuret 
of iron, until the tube was nearly fiilL In this way action was prevented un^ 
til the tube was sealed. If it once commences, it is almost impossible to close 
the tube in a manner sufHdently strong, because of the pressing out of the 
gas. When closed, the muriatic acid was made to run on to the sulphuret of 
iron, and then left for a day or two. At the end of that time, much proto- 
muriate of iroA had formed, and on placing the clean end of the tube in a mix- 
ture of ice and salt, warming the other end, if nedessary, by a little water, 
sulphuretted hydrogen in the liquid state distilled over. 

^ The liquid sulphuretted hydrogen was colourless, limpid, and excessively 
fluid. It did not mix with the rest of the fluid in the tube, which Was no 
doubt saturated, but remained standing nn it. When a tube containing it was 
opened, the liquid immediately rushed into vapour ; and this being done un- 
der water, and the vapour collected and examined, it proved to be sulphuret'* 
ted hydrogen gas. As the temperature of a tube containing some of it rose 
from 0* to 45°, part of the fluid rose in vapour, and its bulk diminished ; but 
there was no other change : it did not seem more adhesive at 0° than at 45*. Its 
refractive power appeared to be rather greater than that of water : it deddedly 
surpassed that of sulphurous add. The pressure of its vapour was nearly 
equal to 17 atmospheres at the temperature of SO*. 
" The spedftc gravity of sulphuretted hydrogen appeared to be 0.9. 
^ Carbonic Add, — The materials used in . the production of carbonic add^ 
were carbonate of ammonia and concentrated sulphuric acid ; the manipulation 
was like that described for sulphuretted hydrogen. Much stronger tubes are 
however required for carbonic add than for any of the former substances, and 
there is none which has produced so many or more powerful explosions. Tubes 
which have held fluid carbonic add well for two or three weeks together, have, 
upon some increase in the warmth of the weather, spontaneously exploded 
with great violence ; and the precautions of glass masks, goggles, Ac which 
are at all tfanes necessary in pursuing these experiments, are particularly so 
with carbonic add. 

** Carbonic add is a limpid colourless body, extremely fluid, and floating' 
upon the other contents of the tube. It distils reacKly and rapidly at the dif-' 
ference of temperature between 32" and 0*. Its refractive power is much less 
than that of water. No diminution of temperature to which I have been able' 
to submit it, has altered its appearanee.^ In endeavouring to open the tubes 
at one end, they have uniformly burst into fragments, with powerful explosions. 
" Its vapour exerted a pressure of thirty-six atmospheres, at a temporatuie- 
of32\ 
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Cancbniotion of Several Gasses into Liquids. S8S{ 

** £jnchlarinei — ^Fluid euchlorine was obtained by inclosing chlorate of pot-i 
iish and sulphuric acid in a tube, and leaving them to act on each other for 2* 
iiours. In that time there had been much action, the mixture was of a darlS 
reddish*brown, and the atmosphere of a bright yellow colour. The mixture 
was then heated up to 100% and the unoccupied end of the tube cooled to 0*; 
by degrees the mixture lost its dark c(^our, and a very fluid ethereal looking, 
substance condensed. It was not miscible with a small portion of the sulphu-- 
ric acid which lay beneath it ; but when returned on to the mass of salt and 
acid, it Was gradually absorbed, rendering the mixture of a much deeper colouf 
even than itsel£ 

** Euchlorine thus obtained is a very fluid transparent substance, of* a deep 
yellow colour. A tube containing a portion of it in the clean end, was open- 
ed at tjie opposite extremity ; there was a rush of euchlorine vapour, but the' 
salt plugged up the aperture : whilst clearing this away, the whole tube burst 
with a violent explosion, except the small end in a cloth in my hand, where 
the euchlorine previously lay, but the fluid had all disappeared. 

** Nitrous Oxide. — Some nitrate of ammonia, previously made as dry as could 
be by partial decomposition, by heat in the air, was sealed up in a bent tube, 
and then heated in one end, the other being preserved cooL By repeating 
the distillation once or twice in this way, it was found, on after-examination, 
that very little of the salt remained undecomposed. The process requires 
care. I have had many explosions occur with very strong tubes, and at con- 
siderable risk. 

" When the tube is cooled, it is found to contain two fluids, and a very 
compressed atmosphere. The heavier fluid, on examination, proved to be 
N water, with a little acid and nitrous oxide in solution ; the other was nitrous' 
oxide. It appears in a very liquid, Umpid, colourless state ;: and so volatile 
that the warmth of the hand generally makes it disappear in vapour. The 
application of ice and salt condenses abundance of it into the liquid state 
again. It boils readily by the difference of temperature between 50* and 0*.* 
It does not appear to have any tendency to solidify at — 10°. Its refiractive 
power is very much less than that of water, and less than any fluid that has' 
yet been obtained in tliese experiments, or than any known fluid. A tube be« 
ing opened m the air, the nitrous oxide immediately burst into vapour. 
The pressure of its vapour is equal to above 50 atmospheres at 45*. 
** Cyanogen, — Some pure cyanuret of mercury was heated untU perfectly 
dry. A portion was then inclosed in a green gWs«tube, in the same manner 
as in the former instances, and being collected to one end, was decomposed . 
by heat, whilst the other end was cooled. The cyanogen soon appeared as a 
liquid : it was limpid, colourless, and very fluid ; not altering its state at the 
tempefatiu-e of 0°. Its refractive power is rather less, perhaps, than that of 
water. A tube containing it being (^ned in the air, the expansion withis 
did not appear to be very great ; and the liquid passed with comparative slow- 
Hem into the state of vapour^ producing great cold. The vapour, being col- 
lected over mercury, proved to be pure cyanogen.^ 

^^ A tube was sealed up with cyanuret (^mercury at one end, and a drop of 
water at the other ; the fluid cyanogen was then produced in contact with the 
water. It did not mix, at least in any considerable ^quantity, with that ^uid^ 
but floated on it, being lighter, though apparently not so much so as ether 
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884 ^biiraci of Mr Faraday^ Edrperitnettii: 

would be. In the coune of aome dajs, action had taken pUee^ the wtietiiii 
become black, and changes, probably such as are known to take place in aa 
aqueous solution of cyanogen, occurred. The pressure of the vapour of cya- 
nogen appeared to be 3.6 or 3.7 atmospheres at 45* f^ahV. Its specific giavitjr 
was nearly 0.0. 

" AmmoniiL^-.When dry chloride of silver is put into amm6macal gas, as dry 
as it can be made, it absorbs a large quantity of it ; 100 grains condensing 
above 130 cubical inches of the gas : but the compound thus fonned is d&i 
composed by a temperature of 100* F., or upwards. A portion of this com- 
pound was sealed up in a bent tube, and heated in one leg, whilst the other was 
cooled by ice or water. The compound thus heated under pressure, fiised at a 
comparatively low temperature, and boiled up, giving off ammoniacal gas, 
which condensed at the opposite end into a liquid. 

^^ liquid ammonia thus obtained was colourless, transparent,' and very 
fluid. Its refractive power surpassed that of any other of the fluids described, 
and that also of water it9el£ When the chloride of silver is allowed to cool, 
the ammonia immediately returns to it, combining with it, and producing the 
original compound. During this action a curious combination of effects takes 
place : as the cloride absorbs the ammonia, heat is produced, the teiinperature 
rising lip nearly to lOO*' ; whilst a few inches off, at the opposite end of the 
tube, considerable cold is produced by the evaporation of the ifuid. When 
the whole is retained at the temperature of 00% the ammonia boils till it is 
dissipated and re-coihbined. The pressure of the vapoUr of ammonm iis equal 
to about 0.6 atmospheres at 50*. It specific ^avity was 0.76. 

" Muriatic Add, — ^\Vhen made from pure muriate of ammonia and sulphu- 
ric acid, Uquld muriatic acid is obtained colourless, as $ir Humphry Davy, had 
anticipated. Its refractive power is greater than that of nitrous oxide, but 
less than that of water ; it is nearly equal to that of carbonic acid, llie pres- 
sure of its vapour at the temperature of 50% is equal to about 40 aitmo- 
spheres. 

" Chlorme, The refractive power of fluid chlorine is rather less than that 

of water.— The pressure of its vapouf at 60* is nearly equal to 4 atmospheres^ 

Mr Faraday has made many similar experiments on other 

gases, but though he has not succeeded in condensing any otheKT 

than those which we haive fnentioned, yet there is reason to hopef 

that he will ultimately succeed with some of them* 



Art. ILlLlilll.— Analysis of a Black Mineral from Caiiiyi 
in CeyUm. By Dr C G^ Gmblin of Tubingen. (Commu- 
nieaited by the Author.) 

X HIS triiriefral is Very bard * it scratches rdck^cfystd^ It* 
colour velvet-blaek ; its fracture conchoidal ; its lustre glassy* 

1S.145 grammes, tvhen weighed in water, experienced a \o^ 
of S.66 gr., temp. 17° R. The specific gravity of this niincrtl 
is therefore S.617, temp. + 17" R* 
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Dr Gmelin on a Black Mineraljrom Catidy in Ceyhtu S85 

Infusible without addition before the blowpipe. Even when' 
reduced ta ihe finest powder, and mixed with spar, it cannot 
be melted by the most intense heat : it only becomes glassy 
on the edges. Phosphoric salt takes it up readily, and in lai^ 
quantity, and melts with it into a transludd greenish glass. By 
means of nitre, traces of manganese are detected. Borax^ in 
the same manner, melts with it into a greenish glass. When 
mixed with a little soda, the powder swells up to a yellowisAi-^ 
grey porous mass; but it is impossible to melt it by an addi- 
tional quantity of soda. 

I experienced great difficulty in decomposing it, and my first 
attempt, by melting it with five tiineflr its wei^t of carbonate of 
potash, was not perfectly successful. A great deal of the melted 
mass was left undissolved by muriatic acid. Eight hours were 
spent in reducing 1.2 grammes of the mineral to an impalpable 
powder in an agate mortar. 

(1.) 1.175 gramnjesof the dried powder were heated strongly 
with seven times its weight of carbonate of soda in a platina cru- 
cible. The brown melted mass was perfectly dissolved by .muriatic 
acid. The muriatic solution was evaporated to dryness, and the 
dry mass again dissolved in boiluig water, mixed with some n)u- 
riatic acid. There remained silica,. which, after having been 
heated, weighed 0.03706 gr. = 8.164 per cent, pf silica. 

(2.) The liquid solution was then mixed with caustic ammonia, 
and the precipitate was thrown upon a filter, and well washed 
^th boiling water. 

(8.) The liquid which had passed the filter gave no precipi-* 
tate with oxalate of ammonia, but was precipitated by carbonate 
of potash, when boiled with it. The precipitate in (2.) wap 
boiled with an excess of caustic potash, which dissolved alumina. 
The residuum was thrown upon a filter, and well washed. The 
alkaline solution, after having been supersaturated by muriatic 
acid, was precipitated by carbonate of ammonia. The alumina, 
when thoroughly washed, was found to weigh 0.6721 gr. = 
67.200 per cent. No trace of glucine could be discovered. ' 

(4.) The brown mass (3.) which was left undissolved by 
caustic potash, was dissolved in muriatic add, and the solution 
boiled with some nitric acid. The oxide of iron was then pre- 
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dpi^ed by succinate of ammonia ; the succinate of iron left, 
when heatedi gave .0.26814! gr, of oxide of iron, = 20.514 per 
cent protoxide of iron. . .. 

($,') The solution was then boiled with carbonate of potash, 
which {urecipitated carbonate of magne^a. This precipitat&i^ to- 
getl^er with that obtained in No. 2. was put upon the isame fil- 
ter. It assumed, after ignition, a reddish colour, which an- 
nounoed some manganese. When dissolved in muriatic acid, 
there appeared bubbles of carbonic acid gas, and the smell of 
chlorine was perceived. The solution, therefore, was mixed with 
sulphuric acid, evaporated to dryness, and exposed to a heat 
sufficient to drive off the wfttei: of crystallization. The dry sul<^ 
pbate of magnesia weighed 0.63 gr., containing 0.214326 gr. 
magneaia> = 18.240 .per cent. 

Thismineral is therefore composed of 

Contain Oi^geii, 
. Alumina, - - 57.200 26.712 

Protoxide of iron, - . 20.514 6.219 

Magnesia, with a traee of Manganese, 1S.240 6.767 




99.108 

It appears that alumina contains nearly twice as much oxygen 
as magnesia and oxide of iron together, and that the composi- 
ti(Hi of this mineral may be represented by MA'+^A*. 

Silica cannot, I think, be considered an essential ingredient 
of the mineral ;. its quantity is very small, and, considering the 
hardness of the stone, the greater part of it may fairly be de- 
duced from the agate mortar. 

The specimens of this mineral, for which I am indebted to 
the liberality of my friend Mr Heuland, were massive, and there 
is sufficient ground, on account of the chemical composition, and 
the external characters of this mineral, to consid^er it as Spinel ; 
it may be ranged in the system as Massive Pleonast *. 

* We are informed that Count Boumon, in a late- memoir, describes this mi- 
neral under the name Candite. Mr Heuland also furnished Laugier with sped* 
mens, but his analysis has not reached this country-— En. 
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January 1. 18^4^ cdlcidatedybr t)ie' JitAMtm ofEStiiburglty 
Mean Tinie^ with Observations on the Lunar Eclipse of the 
23rf July, By Mr George Innes, iAbtnleen. 

X HE -weather, during the month of^Jfrly^'^^o^very'^uhfa^^otrr- 
able here for making astronomical observ'ati6Yi§V and tJife ^lar 
Eclipse of the 8th was invisible. As I feh anxious ta obuin, Jf 
possible^ the advants^ of a clear atmosphere, in ordefx tf) ob- 
serve thfe Total Eclipse of the Moon on the 28dx)f Julyfintom- 
pany ^th two friends I went about six'ttltfe^'febuthWafd f and 
fortunately the atmosphere, towards the commencement of the 
eclipse, became sufSeiently clear, and the beginning was observed 
at \^ 27' 16^ and the cotniflencement'rf «»t«lr^aatt-knesg dfr3** QV 
14", Aberdeett mean time, after maktng'^ah^aHowamJfe 'for the 
error of the clock l>y which my pocket chronometer was set. 
The telescope used magnified about twenty-five times.^ - 

From the beginning^.of the eclipse, till near the time erf « total- 
darkness, the moon was occasionally hid by cloiids; the shadow 
was pretty well defined, until about 6' befbfi&'tbe total ob$cutSf- 
tion, after which it became more and more J9gged. 

Fora:bout 2' befbt-e the commencement of totid di^fii^^, th^ 
unobscuried liitibof the riioon appeared dilated licyondtte bther 
part of her circumference ; and during this period, the unobscured 
part of her disc assumed a white appearance, tinged with greeik 

The pwjumbra was not so sensible as that of the eclipue of 
February 1822, attd hence the time of the* b^nnitig'of -this 
eclipse was more easily determined ; but the time of total ob- 
scuration may be estimated at about 15" earlier than observation, 
owing to the refraction of the last portion of the unobscured 
part of the disc, towards the commencement of total darkness. 

The daf k body of the Moon was visible for about half an hoiir 
after the total obscuration, when, from the approach of dawn, 
and the MootoV entering a very slight cloud, we- lost^si^htiof^er. 

It was particularly observed, that stftfer, slU weH ai^ beflJrie'thfe 
total obscuration, the eist part of the MbotiV'dktk disc app^ttid 
much fainter than the west ; but we were unable to trace this 
appearance till she was in the centre of the shadow, f^rom the 
above circumstances. 
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388 Celestial Phenomenajrom Oct. 1. 182S to Jan. 1. ISJUi. 

The tiiDM are inferted aocordiiig to the Civil reckoning, the day begimung 
at midnight.— The Conjunctions of the Moon with the Stan are given in 
Bigfd Aseiauumt initead of LmigUMde as foimerly* 
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* The following are the results of the calculations for the occultation o( Jntaret 
by the Moon, for Greenwich and Aberdeen : 
Gmbiiwich, Immersion, October 8. 16** 12' 29".0, at 2^ 17".3 N. of })'8 centre. 

Emersion, 17 32 16.9, at 34.8 S. of J's centre. 

Moon's southing, 15 10 

Aberdebw, ' Immersion, October 8. 15»» 58'4".6, at 3'6".9 N. of })'s ccnUe. 

Emersion, 17 14 31.8, at 46.3 N. of ^*s centre. 
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Georgium iS'ult^.— This planet was observed here on the 
evenings of the SOth and 32d of August, about the time of his 
pasdng the meridian, with Mr Ramage^s 25 feet reflecting tele- 
scope ; but owing to the glare of moonlight, and the hazy state 
of the atmosphere in that quarter, only S of his satellites could 
be distinctly seen. 



Aet. XXXV.— Prac^^diwgv of the Wemericm Naturai HiS" 
toTjf Society, (Continued from p. 188.) 

May 8. 1823. — A HE Secretary read Dr Ramsay's Account 
ofMacquarrie Island^ and of the Sear-Cow Chascy for which it 
is frequented ; and Dr Fleming^s Observations xm some species 
of Vermictihim. Mr Amott read some extracts from Mr Wil- 
liam Jameson's Journal of a Voyage round Cape Horn-, and 
presented an account of several new Musci, sent from South 
America by Mr Jameson. Lastly, the Secretary read the con- 
cluding part of Dr Rusconi's paper, On the Natural History of 
the Aquatic Salamander. 
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May 17.— The Secretary^^ad Professor Hansteerfs Observa- 
tions ffUide on a Journey from Christiania to Bergen, across 
the high mwuniains. <>Dr Kdox read a Memoir on the Organs 
qf^Sense, and the Anatomy of the PoisanAGland and Spur, of 
tlie OrnUhorynchus .paradoxtts of New Holland, Dr Hibbert 
readva ijyip/ii4 regf^r^7ig a Mineral lately found art Papa 
Stour in SItetland, ^: And Mr Parry exluiuted the Fiissil Head 
of a very large WiM Boar, found imbedded in a peat-moss in 
Berkshire. 

Jifoy.SL-— The Secretary read, 1. Mr W^kinson's Memoir 
.on the Geographical .Distribution of PloMts. in Yorkshire ; 2. 
Dr^Tlmmas Barneys Biographical Notice (f Mary Noble of 
Penrith, now in the Xtftth year of her age. With some general 
remarks, oni Lofngev^ty; .and, 3. Dr T. S. Tr^Fs Description 
of* a fiew species qfjfegubis (Motacilla)yrai7t BrazU, ilLastrated 
by a drawing. 

At the same meeting. Professor Jameson read the Rev. H. F. 
Jhrg^sevCs^.P^Si^riptionpf, Vettie'^s Giely a very remarkable and 
n^rly lAaceessiUe dell, in Norway. (This. paper is printed in 
.the.pre«eut,iuimbcir of tUeJournal, p. ^99. ei s^q.) 

.JziTte .li^rrr-Tk^ Secr^ptary read, 1, The .continuation of Dr 
EWroing's Voyoge rotmd the North of Scotland in 1881 ; 2. 
Notices regarding the Migration of the Woodcock, by Major 
Morrison ; and, 3. A Memoir on the power possessed by some 
spedjssxf Spiders of , ascending into tlie air,, by Mr John Mur- 
ray, F.L.S. 

i'Shese.mere dien £ommurikated.U>.j(he Society the resultsof a 
series of Themometrieal. Observations t:TOade, hourly at Leith, 
during twenty four successive hours,once every month, from July 
I822lto July asaS, by Mr Coldstream of L^ith^ assisted by his 
mster* 

., At.tfae ^saoie. weeting^ Professor Jameson read r^,Bpii^s 
lU^weritoAL.Beudfint^s,. opinion regarding the crystalline rocks 
of. ^hfi. Red Sandstone fonuatioi?, as explained in the 8d volume 
of Us ^* Voyages, en Hongrie,'" Also, the first part of a learned 
and.diaborate, Coimnipntary outhe " Herbarium Amboinense," 
: by Dr, Fmncis Hamilton of Leny. 

iThe Society, adjourned its meetings till November. 
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Abt, XXXVL— SCIENTIFIC INTELLIGENCE. 
I. NATURAL PHILOSOPHY. 

ASTRONOMY. 

1. History of the Rediscovery ofEnche's Cornd.— The merit 
of the rediscovery of this comet, which we mentioned in our last 
number, and which* has excited great interest, is due to out 
countryman, Mr James Drnilop, an ingenious maker of telescopes, 
from Ayrshire, who went out to New South' Wales, with his Ex- 
' cellency Sir Thomas Brisbane, as a scientific assistant. Mr Dun- 
lop was examining the heavens with a sweeper, when he encoun- 
tered this singular body. We state this fact on the authority of 
Sir Thomas Brisbane*, who has recently transmitted to the 
Royal Society of Edinburgh, a series of valuable astronomical 
observations made at Paramatta. It is impossible to speak too 
highly of the zeal and talents of this eminent astronomer, whose 
appointment to the government of New South Wales has givetf 
such universal satisfaction. 

2. Longitude and Latitude of Paramatta.'^^The longjitude of 
the observatory of Paramatta, in New South Wales, is 10** 4^ 14".6 
east of Greenwich, as determined by various methods o( observa- 
tion. The latitude of the observatory is SS** 48' 42". 

3. New Elements of Emke's Comet. — The following correct 
elements of this comet have been given by M. Encke :•— 

Passage of Uie Perihelion, 1822, May 24, .01768, Mean time at Seeberg» 



Long, of the Perihelion, 



Node, 



Inclination of the Orbit, 

Excentridty, 

Its Sine, 



ISr 1 1' 28" .8 ) From Mean 
331 19 31 .9 j Equinox, 



a844M79 

57' 37' 24" .T 
Log. of one-half the greater Axis, 0.3472191. 

M. Encke is engaged in very laborious calculations, with the 
view of ascertaining if the resistance of the ether could have any 

* Great credit is due to Sir Thomas, in doing this justice to our modest eoun. 
tryman* Baron de Zach, who considers the rediscovery of this comet as one of the 
greatest e£forts of modem astronomy, ascribes all the glory of it to the " vigilant 
and penetrating eye of M. Rumker,** and to " Germanic diligence." M. Rumker 
has great merit in every thing he does, and particularly in what he has done ott 
this subject ; but the merit of discovering the comet ia aolely Mr Dunlop!f» 
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influenoe in cauang the diminutioD whicfa has been obstfvecl in 
Its periodical time.^:— See Zach^s Corrup. Asiron. vol. viii. p. 279. 

4. Observatory ofDorpai in LnKmio.— 'This observatory, un- 
der the direction of M. Struve, an able and active astronomer, 
has been supplied, in the most handsome mianner, with fine in- 
struments, by the Emperor of Russia, whose liberality to sdenoe 
deserves the highest encomiums. M. Frauenhofer of Munidi 
has been occupied for two years in ccmipleting, for this observa^ 
tory, an achromatic telescope, ^^r^en feet hn focal lengthy and 
with an aperture of nine iiiches. ^' You may judge from this,^ 
says M. Struve, in a letter to Baron de Zach, ^' how much our 
liberal government does for astronomy. Our observatory is par- 
ticularly indebted to the curator of our University, M. General 
Comte de lieven, who has not only provided it with every thing 
that is excellent and perfect in the way of instruments, but has al- 
so built a commodious house for tl;Le astronomer He has likewise 
ordered a great meridian circle, similar to that of Grottingen, Mu- 
mch, and Eonigsberg; a great repeating circle ; and an universal 
instnin^ent, &c. all fix>m the manufactory of MM. Reichenbach 
and Ertel of Munich.'" — Zach^s Corres. Astroru vol. viii. p. 870. 

5. Measur&tnent of' a Degree in Livonia. — The liberality of 
the Russian Government has also been shewn, in charging M. 
Struve of Dorpat, with the measurement of a degree of the me- 
ridian, in Livonia. Properly speaking, this work is carried on 
by the Univerrity, out of the large funds which the Gt>vemmenc 
has put at its disposal, for every purpose that is useful and in- 
teresting to science. M. Struve began his operations in the sum- 
mer of 1822. 

6« Eclipse of the sun qf^th February 1829, observed at Bushy 
Heaih. The end of this eclipse was observed by Colonel Beaufoy, 
. at Yt^ 44' SCT.— Mean time at Bushy, in West Long. 1^20".93, 
and North tat. 61* 37' 44" .3. 

. 7. Ren), Dr Pear sorts Introduction to Practical Astronomy.'^ 
The Rev* W. Pearson, LL.D., Treasurer of the Astronomi- 
cal Society of London, has nearly finished printing a quarto vo^ 
lume of astronomical tables, which will constitute Vol. I. of " An 
Introduction to Practical Astronomy," and which will save the 
practical astronomer much trouble, by facilitating the reductions 
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of his observed places of the heavenly bodies, as well as in ad- 
justing the poution of his instruments, and deducing his correct 
time. The second volume will contain an account of the various 
instruments at present used in making astronomical observaticms, 
illustrated by numerous engravings by Turrell, done in his best 
manner; and the methods of using the instruments will be ex- 
emplified by applying the corrections, derived from the Tables, 
to real observations made with the instruments described. A 
work like this has been long wanted ; and we know of no person 
better, qualified) by his talents and his practical knowledge, for 
such a work, than Dr Pearson. The council of the Astronomi- 
cal Sodety have given the author permis^on to have his labours 
dedicated to its Preadent, Vice-President, and Members. 

& Changes in the Dedin^Uions of some of the Fixed Stars.-^ 
In the PhU. Trans, for 1828, part I., Mr Pond has published a 
aeries of observations, ftom which he deduces a change of decli- 
nation southwards, which is not explained by the received doc- . 
trines of astronomy. This, discovery will be a most important 
one, if Mr Pond confirms it by his future observations ; but we 
understand that this anomaly is not deducible from the contem- 
poraneous observations of that able astronomer, the Beverend 
Dr Brinkley. 

OPTICS. 

9. Paranthifie and fFl?r7emfe.— Although these two minerals 
have been given in Treatises on Mineralogy as different species, 
yet mineralogists have conjectured, that, from the similarity of 
their crystalline forms and chemical composition, their identity 
would be proved by future analyses. Dr Brewster has lately 
examined the optical structure of the Paranthine from Christian- 
sand in Norway, which Dr Forchhammer of Copenhagen was 
so good as to send him for this purpose, and has found it to be 
the same as that of Wernerite. It has one axis of double refrac- 
tion, ccnncident with the axis of the square based prism, in 
which it crystallises. The action of this axis is negative, like 
that of Wernerite, and the character of the tints is exactly the 
same. 

10. On the Defective Vision of tJie Horse, — The following 
Very curious facts are mentioned by Dr Knox, in his valuable 
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paper on the Comparative Anatomy of the Eye, lately commuu 
nioBted to the Royal Sodety of Edinburgh. '< I observed a 
very (singular fact in Africa, which first awakened my susfncioos 
relative to the defective vision of the horse. In that country we 
were forced, from a deficiency of pasturage, to allow our horses 
to graze at perfect liberty on the open desarts, and they, soa- 
tuated, seemed to acquire many of the habits which the animal 
would probably possess in a perfectly wild state. They grazed 
generally in small troops, to which an entire horse, or one of the 
boldest of the geldings, seemed to serve as protector ; on the ap- 
proach of stntcigers, the troop immediately'cdlected into a cir- 
cle, and remained so until the horse appointed to watch overtk 
general safety had ascertmned whether or not danger was to be 
apprehended, by a nearer approach of the object suspected. On 
one occasion, having gone into the fields with a few. friends, of 
whom one was dressed in a morning gown, and, coming unex- 
pectedly on the troop of horses, they were observed to collect im- 
mediately into a circle, and to detach one of their number, with 
a view to ascertidn the nature of the very unusual appearance^ 
which they evidently saw but indistinctly, though scarcely three 
quarters of a mile removed from the place where we stood. It 
was now I remarked, with some surprise, that the horse did not, 
during the very long and circuitous course, approach much nearer 
us, iHit made hastily for that situation in which we should be 
placed between him and the quarter from whence the wind 
blew ; thus evidently employing the organ of smell in preference 
to that of sight." 

ACOUSTICS. 

11. On the PaktriscUion qf Sound.— The following curious 
facts, whidi are considered to prove the Polarisation of Sound, 
are pven by Mr Wheatstone, in the Annals of Philosophy, 
No. xxxii. p. 87. 

" I connected,'' says he, " a tuning fork with one extremity of a 
straight conducting rod, the other end of which communicated 
with a sounding-board ; on causing the tuning fork to sound, the 
vibrations were powerfully transmitted, but in gradually bending 
the rod, the sound progressively decreased, and was scarcely 
perceptible when the angle was a right one. As the angle was 
made more acute, the phenomena were produced in an inverted 
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order; the intensity gradually increased as it had before dimi- 
nished, and when the two parts were nearly parallel, it became 
as powerful as in <he rectilineal transmission, ^y multiplying 
the right angles m a rod, the transmission of the vibration may 
be completely stofqped.'" 

In these experiments, the axis of the oscillations of the tuning 
fork should be perpendicular to the plane of the moveable an* 
gles ; for if they are parallel, they will still be transmitted. Mr 
Wheatstone ^ves the following explanation to prove this. ^^ I 
placed a tuning fork perpendicularly on the side of a rectilineal 
rod. The vibrations were therefore communicated at right an- 
gles; when the axis of the oscillations of the fork coincided with 
the rod, the intendty of the transmitted vibrations was at its 
maximum. In proportion as the axis deviated from parallelism, 
the intensity dimimshed, and when it became perpendicular, the 
intensity was a miuimum.'" The phenomena of polarisation .may 
be observed in many chorded instruments. The chords of the 
harp are attached to a conductor which has the same direction 
as the sounding-board ; if any chord be altered from its quiescent 
position, so that its axis of osdllation shall be parallel with the. 
bridge or conductor, its tone will be full ; but if the oscillations 
be excited, so that their axes shall be at right angles with the 
conductor, the tone will be feeble. 

IS. On the OscUkUions qf Sonorous Chards.'^The following 
theorem on this.subject is very important in acoustics, and re- 
moves .all obscurity from the subject of harmonic soimds. 

^< If any two sonorous cibords A and B. be so placed, that the 
oscillations of one shall cause the air to act upon the other, as in 
all stringed musical instruments ; and if A oscillates m times,. 
W,hile B oscillates n times, m and n being any whole numbers 
prime to each other ; then if either of the chords, as A, is put m 
motion, the action of the air- will divide B into m equal parts, 
which will oscillate 7i times, while A oscillates only once."" — 
Qjuarterly Joumaiy No. xxx. p. 374. 

ELECTRICITY. 

18. Improvement on the Electrical Machine. — Having re- 
marked the great efficiency of electrical machines, when a hot 
cloth was held under the cylinder, and observed, that this addi- 
tional power lasted only while it continued warm, Mr Ronalds 

-— -— -g'e 
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conceived the idea of keeping the rubber hot, by fixing it in a 
hollow half cylinder of copper, supported by a hollow copper 
tube, at the lower end of which was placed a small spirit lamp, 
whose burner consists of only one thread of cotton. The prime 
conductor was also heated in a similar manner, being supported 
by a hollow glass tube, at the bottom of which another small 
spirit-lamp was placed. Mr Ronalds remarks, that a cylinder 
machine thus constructed is always effective. He supposes, that 
heat asosts the excitement, by promoting the oxidation of tbe 
amalgam.-— Ronalds on an Electrical Telegraphy p. S5. Lond. 
18528. 

14. On the Production of Electricity by Pressure. — From a 
series of experiments on this subject, M . Becquerel concludes, 
that all bodies assume two different electric states by pressure ; — 
that in two bodies which are perfect conductors, this state of 
equilibrium ceases the moment the pressure is removed^ but if 
one be a bad conductor, the effect of the pressure continues for 
a longer or a shorter time ; that the pressure alone maintains 
the equilibrium of the two fluids placed in each of the surfaces, 
for if the pressure be diminished, and at the end of a certain 
time, the bodies be removed from the compression, they will be 
found to have the electricity due only to the remaining pressure ; 
that heat modifies the development of electricity in a particular 
manner ; that the intensity of the electricity increases, at firsts 
directly as the pressure, and that it is probable this proportion 
diminishes at high pressures, as the bodies lose their power of 
being compressed. Finally, it is rendered probable, that the 
light which is disengaged in powerful concussions, is due to the 
rapid recombination of the two electricities developed on the sur> 
faces, at the mbment of compression.— Qt^orf^ri^ Journal^ 
No. XXX. p. 368. 

15. Development of Electricity by two pieces of the same 
Meial.^^'M, Avogrado has discovered, that if two pieces of the 
sam6 metal are plunged, at different instants, into an acid, which 
acts upon them, the piece first introduced will act as the most 
positive metal to the other. 
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MAGNETISlf. 

16. Improved Ship'^s Compa^<9.— Lieutenant Littlewort, has 
contrived a method, by which the ordinary hanging compass 
may be converted into an azimuth compass, so that the masters 
of merchant vessels may have the benefit of this last instrumen^t, 
with which they are seldom supplied. The handle by which 
the compass is suspended to the roof of the cabin, is capable of 
being inverted, and of supporting the compass, by sliding in a 
groove made in a box, which box is capable of motion on a cen- 
tral pin fixed in the board on which the box stands ; moveable 
»ghts and a stop are also annexed, to enable it to act when r&. 
quired as an azimuth compass. A dra^ang and description of. 
this compass, will be found in the Transaction* qftlie Society qf 
ArtSy vol. xl. p. 70. 

MECHANICS. 

17. Mr Babbage's Calculating Machinery. — We have much 
pleasure in informing our readers, that Government have, in the 
handsomest manner, advanced L. 1500 to Mr Babbage, to com- 
plete one of his calculating machines on a large scale, 

METEOROLOGY. 

18. Remarkable Bails qfSnow at Brunswick. — On the 1st of 
April 1815, Professor Cleveland observed a great number of 
balls of snow, from 1 to 15 inches in diameter, the small ones 
being nearly spherical, and the larger ones somewhat oval. Their 
texture was homogeneous, and they were extremely light, con- 
sisting of minute prisms of snow, irregularly aggregated. These 
balls were formed by having been rolled a considerable distance 
by the wind, their paths being in general distinctly visible. The 
smaller balls, however, were decidedly formed in the atmo- 
sphere, as they occurred in woods and in small indosures.— Pro- 
fessor Silliman's Journal^ vol. vi. p. 169. 

19. Quantity of Rain in America,^^The following observa- 
tion on the quantity of rain which fell in West Chester, Penn- 
sylvania, were made by Dr Darlington. 
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1818, . 


. 


48^ Inches. 


1819, . 


- . 


31.12 


1820, . 


. 


43.5 


1821, . 


. 


52.6 


1822, . 


- 


39.3 


Average of Five Years, 


- 


4&07 



Pro£ SUirnian*s Jcmrnaly voL iv. p. 327* 
20. On the Periodical reappearance of Tkunder'Stanm.-^ 
That celebrated philosopher Count Volta remarked the extra- 
ordinary tendency which thunder-storms have to reappear many 
days successively about the same hour, and, what is still more 
remarkable, at the precise spot where they at first appeared. 
•* It is necessary,'' says Volta, " to inhabit a mountmboils 
country, and particularly the neighbourhood of lakes, such as 
Como, the precincts of Lario, Verbano, Varese, Lugano, Lecco, 
and the whole mountains of Bianza, Bergama, &c. in order to 
be convinced of such periods and fixations (so to speak) of 
thunder-storms at this or that vaDey, or opening of a mountain, 
which last, until some wind or remarkable change in the atmo- 
sphere shall occur to destroy them." Count Volta ascribed this 
very remarkable phenomenon to a modification in the ambient 
air produced by the thunder-storm of the preceding day. — 
Configliachi'^s Giornale di Fisica^ quoted by Mr Ronalds. 

21. Periodical Rise and Fall of the Barometer. — Colonel 
Wright, Member of the Ceylon Literary and Agricultural So- 
cifety, is said to have discovered, that within the Tropics the 
mercury rises and falls twice within 24 hours, with such regu- 
larity as to afibrd almost an opportunity of measuring^ the lapse 
of time by this instrument. — Ceylon Govemmeni Gazette. 

22. Influence of Atmospheric Pressure an the Bulbs of* Ther- 
mometers. — In a preceding Number, vol. viii. p. 397. and vol. Lx. 
p. 196., we have noticed the observations of MM. Flauguergues. 
Bellani, and Professor Moll on this subject. The observa- 
tions of M. Flauguergues, induced two young and ingenious 
chemists of Geneva, MM. Aug. De la Rive, and Francis Mar- 
cet, to examine the subject with considerable attention. The 
following are the general results of their experiments. . 

1. That atmospheric pressure influences the ^e of the bulbs of 

thermometers. 

2. That thermometers open at their upper extremity should be 

used in cases where this influence may be sensible. >-- 
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9.' That, on taking this inflaeoce into account, there is a pro* 
duction of cold in making a vacuura, though ^o a less de- 
gree than has hitherto been supposed. 

4. That during the admissbn of air, and the gases, into a re- 

ceiver void of air, there is at first a production of cold, 
then in proportion as the air condenses itself more in the 
interior of the receiver, there is a production of heat, a 
fact which the authors consider of more importance, as it 
has hitherto been supposed that heat alone is produced. 

5. That various modifications may render more intense the cold 

produced at the admission of air into the vacuum.— See 

Bibl Univers.y Avril 1823. 
23. Whirhdind at ScarboraugK'^'M.aijOT W. M. MoriscHi has 
communicated to us the following notice of a whirlwind he ob- 
served at Scarborough. — " In the afternoon of Tuesday the 24th 
of June 1323, the formation of a whirlwind was noticed about 
a mile to the westward of Scarborough. Its direction was east^ 
and passing by a plantation within a quarter of a mile of the 
town, it tore up two large elm-trees. It then proceeded along the , 
road which is between the Cliff and the Spaw, and leading to 
the sands, at the bottom of which about thirty bathing-machines 
were arranged, and, it being nearly high-water at the time> 
nine of these were driven into the sea, and several were over- 
turned and broken by its violence. One machine, in particular,, 
which appeared more under its influence than the rest, was ob- 
served to be whirled round several times, and with such force 
as to break off its wheels. A little farther, two boats were at 
anchor, a few yards only apart : one of these it drove to some 
distance along the shore, in a direction contrary to its course ; 
the other boat remained , statlpnary. It then entered the har- 
bour, where it forced three large vessels from their moorings,, 
and overturned four boats ; fortunately,, however, without die 
loss of a ^ngle life, it finally passed over the pier into the sea,, 
where it suddenly disappeared. A person who was on the road 
when the whirlwind passed, compared the sound of its ap- 
proach to that produced by the rattling of several heavy car- 
riages together. Its shape was spiral, its breadth, at the base, 
seemed to vary from about sixty to eighty yards, and its height 
appeared to be about seven hundred feet. When it reached 
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the SOB, it agitated and raised the water to the hdght of twoity 
feet as it advanced, the spray in its beautiful whiteness stion^y 
resembling adrift of snow. Avery short time previous to the ap- 
pearance of this phenomenon, there had been lightning with some, 
thunder, accompanied with heavy showers of rain, and the wind, 
which was south-west, was suddenly changed, preceded by the 
whirlwind, to the westward*."' 

24. Exiraordinary depression of the Baronieter m Fehruary 
1883.— On the 2d of February 1828, at 11 »» 84/ a. m., M. Plau- 
guergues observed the barometer at Viviers to be so low as 26 
inches 7.20 lines French measure, which is 8.23 lines lower than 
he observed it on the 25th December 1821. M. Nell de Breaute, 
at La Chapelle near Dieppe, observed it at the lowest, on 
the same day, at 4>> SO' in the morning, when it was 714.78 mil- 
limetres. M. D'Hombres Firmas observed it at Alais, to be at. 
the lowest, 26 inches 4 lines, on the 2d February, at 101^ 15' 
A. M., or three lines lower than on the 25th December 18S1. 
At Paris, the barometer stood at 722.34 millimetres, on the 2d 
February, at noon. — SeeAiAZ. Univers.^ Juin 1823, p. 99. ; and 
Juillet, p. 170 and 178. 

II. CHEMISTRY. 

25. Observations on the Tzoo New Fluids in Minerals, — 
Although we are not in the habit of criticising the speculaticnis 
of our fellow-labourers in sci^ice, yet there is a passage in the last . 
number of the Journal of Science qfihe Royal Institution which 
the interests of science require us to notice. 

After reprinting the notice respecting the two new fluids, 
published in p. 400. of our last number, the learned Editor of 
the Journal above quoted adds the following observations. 

** We have seen a most curious and sadsfactory specimen of 
amethyst-quartz, containing the fluid above described by Dr 
Brewster, in the cdlection of Thomas Allan, Esq. of Edin- 
burgh. It exhibits three distinct oblong cavities, which, when 
the crystal is very slighdy warmed, are, to all appearance, emp. 
fy ; but, upon cooling it by immersion in watar, or by holding it 
agiunsl any cold substance, a portion of hqmd is immediately 

* A ftiUer account of Uds phcnomeMm was sent to ns by Mr Dunn, but unfor- 
tunttfly it has not yet reached «s.~Bb. 
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perceived in each of the cavities, which gradually disappears 9iS 
the crystal becomes leas cold. The appearaaces are such as caie 
might expect would aiise from very highly condensed carbomc 
add contained in the bubbles, assuming alternately the liquid 
and gaseous form, by very slight elevations and depressions of 
temperature. — ^En.^^ 

As the preceding description of Mr Allan^s specimen appears 
to us quite the reverse of that given by Dr Brewster, we shall 
here state how the case actually stands. When the crystal is 
very slightly warmed, the three oblong cavities, mentioned 
above, a/re achudlyj^d mthaliqutd^ as may be seen by its gra- 
dually riling till it fills the cavity ; but, upon cooling the crystal^ 
the liquid contracts in dimensions, and a bubble, either of va- 
cuity or gas> pccupes about one-third of the cavity. That the 
fluid b not a condensed gas, in the usual sense of the word, is 
certain, because it retains its fluidity when ih the open airy and 
leaves, a redduum behind it after evaporation. Mr Allan^s very 
fine specimen contains both the new fluids discovered by Dr 
^Brewster, but it requires particular methods of observation to 
see the second one. 

. 96. CrysiaUisation ofJeetie Acid by Pressure. — ^Mr Perkins, 
we understand, has succeeded in crystallising acetic acid by the 
pressure of 1000 atmospheres. The transparent, crystals thus 
formed are pure add ; and the residuum is acidulous water. 
Mr Perkins has crystallised several other adds by the same meiins. 

27. Conversion of Atmospheric Air into a Fhiid by Pressure. 
^-Mr Perkins has, we learn, compressed atmospheric air to such 
a degree, that a small portion of fluid appears at the end of the 
compressed column. This fluid does not wholly recover its ga- 
seous state when the pressure is removed. It was supposed to 
be water, but this is not yet certain ; several other gases have 
been converted into liquids by the same powerful agency. 

28. Perstdphate of Iron and -Ammonia.— This triple salt was 
obtained by Dr Forchhammer of Copenhagen, in the following 
manner. Having prepared a solution of gold by means of nitric 
acid, and muriate of ammonia, and preciptated the gold by pro- 
tosulphate of iron, the clear solution was concentrated to a sy- 
rupy consistence. After remaining a month^ fine wine-yellow 

^DL. i> -*i^.' 18 OCT 18^.^, C C 
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8llH^^BiB(AV(!b Itftbtctt'pBftS' of- water aff0(f) lUid'iiikjrb^^^BlldilcicE 
peticBny' otndMeSBy by icpeftted crjrstaDlMitioiy. UpoD* uudysiSy" 
Dr Ft>rcMiittdnier fbnnd it t» CDiunst of 



Pennlpiiate of Iran, 41.95 $ 

8aiJ^uiU'OrAiniiioiu% 1241. I . 

W«ter, . . 45.04 24 

Ann. of Phil, vol. V,] 

€OE?ccied tbelMnRicic acod in the green Umrfnal^nef firvHa CtwiM^ 
^df. ilmwdaxa^';^ in the rubelUie and indicofi^y fiom Mas? 
sMhuaelfy and in the Uool? iourmidmes froia Haddain^. Gao^ 
neotinity and. Gbeater Cre^k, Delaware County^^-Pfiofeaaoc 
SilUiMnV«lbtirfia2( yoL ti^ p. 156. 

ItO. f^an/h^ quanlXMj cf Saraeic Add in Tdumudme:'-^'Dt 
Crinelin of Tubmgen has ^und, in all tourmalines which he has 
Bidiato atndijrsed^ ,a vmying quantky of boiadc acidl Hb found 
Ir to be 60 even in the Comnum Schorl from Eibenstock: in 
Saxony, analysed by Klaproth. The alkaline ba»es are a tnir- 
tarevf poUuib^.and.aodavor of potash and.. lithimi. MmydE 
ilmtn itoiitaia^ ^lOonodeoaUe/ quantily of magnesia^ The vasie^ 
JBMiditeof Momviayin.wheh Klaproth and Buchdz anhoimoad 
7i«i^peR€tnt of aoda,doea not ccxitaiii a trace of this aUoali^ 
biitaimiaBtoratof boniac add^ potash and filhicMiy Acootdntg 
to. him, the RubeUite is composed off 

Bismcic Ad^ • • &744 

Silica, . . 42.12^7 

Alttttlna, . • 36.430 
Okide of Mang»li«le^ with a Ifaee «r Iron, MIO 

ftime, • . JbSOO 

FolMh,, ^ . 2^405 

Lithion, . .- 2.043 

Volatile Mattes^ • • 1.31S 

97:582 

' St. Phfeseor$iBiman'^ Aie^iional Observations ou the Fusion 
0f' Carbonaceous Bodies. — ^Professor Silliman has lately found 
that melted charcoal has its conducting power greatly reduced 
byftifflbn, and that the globules- of melted plumbago are as abso- 
tote nonconductors of heat as the ^Uamond. The globules of 
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melted mithracite are also perfect iKmooodactora,, which may 
be conceived less ranarkable) eonce the ordiaairyaiiihjnidtes have 
very little conducting power ; but the Rhode Island imthracite 
conducts as well as plumbago, and its globules are perfect non- 
conductors. Professor SiUiman remarks, ^* that it will no^ pro* 
bably not be deemed extravagant, if we conclude that our melu 
ed- carbonaceous substances approximate yery nearly to thecon- 
dition of the diamond.*" — Amer» Journal^ vol. vi. p. S78*^. 

8^. Dr WoOasion on MttaOic TU(mwin.^JXt Wollaston's 
attention waa directed by Professor Buckland Xo certam very 
•mall cubes, having the lustre of burnished coj^r, that occa- 
ttomally occunred in the slag of the iron-works at Merthyn Tyji* 
viL These cubes had been considered pyriticdl ; but Dr 
Wollaston has found that they are metaUic titaoiumy with a 
spedfic gravity of 5.3. ^^ From the extreme infusibility of 
these cubes,^ says Br Wollaston, ^< it seems probable that they 
have not been formed by crystallisation in cooling from a state 
of fusion ; but have received their successive increments by re> 
duction of the oxide dissolved in the slag around them ; a mode 
of formation to whLch we must have recourse for conceiving 
rightly the formation in nature of many other metallic crystab.^ 
— PhU. Trans. 1823, part 1. 

33. Acid Earth of Persia, — This singular substance, some of 
which was brought to England by Lieutenant-Colonel Wri^ht^ 
is found in great quantities at a village called Doulakie, in the 
south of Persia, between three or four days^ journey from Bu- 
shire. It is i^sed by the natives to make . their sherbet& Mr 
Pefvys has found that it contains sulphuric acid. — PML Mag» 
Na SOS, vol. IxiL p. 75. 

84. Biiumm, and a VobOUe Fluid in MiHerais.^The 
B^t Honouidide Greorge Knox, has lately communicated to 
the Boyal Society a paper in whidi he shews that bitumen Diay 
be obtained by distillation in a proper apparatus, from a variety 
of minerals, such as basalt, greenstone, serpentine, mica, &c. 
Mr Knox has also found another fluid substance of a highly vola- 
tile nature ; but he has not yet examined it. 

35, Native Sulpluxte of Iron and ^i^t^mjna.-— This salt found 
in the slate-clay at Hurlet and Cample in Scotland, is com* 
posed, according to Mr R. Philips, of 
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Sulphuric acid, , '. 3a9 4 Atoms. 

Protoxide of Iron, . tO,7 3 

Alumina, 5,2 I 

Water, 43.2 25 

10.0 

Ann. of Phil, 

86. Iron Malleable immediately from t?ie Furnace. — ^Mr 
Russell has laid before the Literary and Agricultural Society of 
Ceylon, a r^rt on the subject of smelting the iron of that 
country. *^ '|'he extraordinary and valuable quality, it is re- 
marked, possessed by this metal, in being malleable immediately 
from the furnace, will probably attract attention among our ma- 
nufacturers at home, to whom such a property must in many 
instances prove inestimable.^— -Ce;y2o7i Government Gaxette. 

87. Ewperiments on PaUadittm.'^M. Breant, who had dis- 
covered a method of purifying and melting platinum, was em- 
ployed to treat the platinum which the Spanish Government had 
collected since the discovery of the metal in 1741. The quan- 
tity was more than 1000 kilogrammes^ or twenty quintals ; and 
.from this he obt^uned a quantity of palladium, which enabled 
him to examine its properties. The colour of palladium is like 
that of silver, and its ductility is the same. Its specific gra- 
vity is 12. Its fusibility is nearly equal to that of iron.* Air 
and water do not alter it. At a dark red heat, it takes a reddish 
violet tint, which passes to blue ; but by increasing the heat it 
resumes its metallic lustre. A mixture of nitric and hydrochloric 
acid dissolves it even when cold. It unites easily with the me- 
tals. The alloys are generally ductile. A very small quantity 
discolours gold entirely. It combines with mercury, sulphur, iand 
probably with carbon. If this metal were more common, (its 
price is about six times that of gold), it might be employed for 
medals and chemical vessels, and it might be used in place of siU 
ver in some articles of jewellery. — Bibl. Univers.^ Juillet, p. 836. 

III. NATURAL HISTORY. 

MINERALOGY. 

38. Sale of the CoUection of Minerals qftlie late AIM HaUgf. 
—This magnificent collection, consisting of about twelve thou- 
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sand choice specimens, intended for the study of mineralogy, 
and arranged in the manner best adapted for answering that 
purpose, is» at the same time, one of the most complete that is 
known. It is recommended by the excellence and interest of 
the qfiepmens of which it is composed, by the prodi^ous num- 
ber of crystals which it oontmns, and of which the greater num* 
ber ocmiUne with the merit of extreme rarity that of perfect 
regularity, and by the great advantage of owing its formation 
and arrangement to the assiduous and enlightened care of M. 
Haiiy. Connoisseurs will especially attach a great degree of 
importance to a methodical arrangement made by M. Haiiy 
himself, who has classed, named, and labelled them with his 
own hand, even to the smallest pieces. He has had the pa- 
tience to place them all upon wooden stands, in which he has 
fixed them with wax, and thus procured the advantage of ha- 
ving the crystalline forms disposed according to their mutual 
relations. Each of the stands has, besides, a ticket attached to 
it, on which are pointed out the name of the variety, its locality, 
and sometimes even its principal characters ; so that the exact 
summary of all these tickets, or the methodical catalogue of the 
collection, would itself form a short treatise on the science. At 
the head of the series relative to the different species, there are 
specimens which present the primitive form of the substance, or 
at least the indications of its mechanical division, the effects of 
refraction, &c. They are those which M. Hatiy has employed 
in the determination of the characters which he calls Specific. 
Then come the varieties in the order of their greatest perfection, 
and the specimens which point out the geological relations of 
the species. 

Such a cabinet as this deserves to be preserved as a monu- 
ment of the science, and it would be worthy of a Grovernment 
to purchase it, for the purpose of depositing it in an establish^ 
ment of public instruction. 

To the principal collection are attached other accessory col- 
lections, equally valuable in themselves as from the views witli 
which they have been formed ; such as a numerous suite of 
rocks, named and arranged mineralogically ; a series of precious 
stones and gems, all mounted in gold ; a complete collection of 
wooden models, for the study of crystallography ; and, lastly, 
the entire assortment of instruments necessary in mineralogy. , 
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M. Haoy, irho, in Ms youth,' kad BucceMfally cuMrated the 
fttudjfif Bmaaiy, had composed a helrbariinii of about eighteen 
hundred planta of the neighbourhood of PariB, the colours rf 
whidi he preaenred by means of a process cf his own invention, 
so that they «re sdll as'fresh, after an ^interval of more than fer- 
ty yeiurs,asif ne^y applied to ^ paper. This herbarium, 
which is unique of Hs kind, is ^alsd f^ sale. 

Those intending to become ^purchasers, are requested to ad- 
>dress to Monsieur and Madame Vuilleraot Haiiy, at die Jar£n 
du Roy. 

39, Professor Len£$ Works on Mineralogy — ^M. J. G. Lenz, 
Professor of Philosophy at Jena, founder, in 1797, of the Mine- 
ralogical Society of that city, and known by several works re- 
latiire to mineralogy, received, on the 25th October 182S, the 
congratulations of his colleagues, on the occasion of his en- 
tering the fiftieth year of his professorship, at a solemn fes- 
tival Icept fcM* the purpose. In order to form a right oom- 
prehen»on of the following circumstance, it must be known 
that mineralogists are divided in opinion regarding certain 
rocks, which the one party attribute to fire, and the other to 
water. M. Lenz has always shewn a marked attachment to 
the opinions of the celebrated Werner, and is consequently a 
zealous Neptunian. Before the place which was to be occupied 
with the academic banquet was placed the representation of a 
volcano, figured in relief; and when at table, the volcano at a 
signal given, vomited up a great number of ducats, and a beau- 
tiful gold medal. It was a present from his Serene Highness 
the Great Duke of Saxe Weimar, to the respectable Professor, 
who, for once, could not refrain from crying out with the asdst- 
ants, Long live the Vulcanists ! We have seen some verses of 
the celebrated Goethe on the subject, where he exhorts M. 
Lenz to abjure what he calls the Neptunian heresy, (AU, lU- 
ter. Zeit. von Hall. Dec. 1822.) 

40^ Non-occurrence of Chalk m the Island of Cretai^^Tbe 

word Chalk is generally derived from Ereta, and probably the 

iuicients may have used, in place of chalk, the marl found in 

Creta, the modern Caudia ; but true chalk occurs no where in 

i that .island ; on the contrary, it is imported for economical pur- 
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iBtrii AlMniaidtt«jki:iMl8, jwiiig Jbctw^^ .the Jdaawd iTi<iwf<y 
the modem name Ccmdia.-^-JS¥ber>i Tmo»h m Ccmijit^ .^ i 

».ao8. ."■ , .^ ; ; .:• 

41. JSbc^rto^ elmUdfi&m. the Domeiik Cbl^f n ad- 
ditaon to the Bofiee in the Pbilosophie/ci ^Journal, of eeficLU 
ing sensible shocks of electricity from the body of a cat, I 
beg to mention, that very distinct discharges may be obtained 
by touching the tips of the -ears, after applying" f mlion to the 
back. It is very long-sinoe I- made the experiment, and, at Am 
same thne, I remarked 'the same from the foot. Haang'tha 
<€atonmy^1aiee, I apf^ikl the right-hand to Ihe back, the ^left 
fore-pew vesting on the pahn of my left-hand, I appfidi -ihe 
Ibon^b'to the upper «de of the paw, «) as to extend .the daws, 
and bytitts means -broui^ my fove-finger intoi eantet ivith.€Mia 
<tf the bonesof 'the I^, where it joisis thepaar ; finm die. knob 
or end of this bone, the fing» slightly pressing on it, I'fek(|£a- 
liflfitly isuocessive shocks, similar to what were objtained.ifom the 
ears. 'It ift^parhaps unnecessaFy to «ay, .that .in order ,to thiajc^ 
peiiHRnt being oonvsaently p^ormed, die <:at must ibav^heep 
from an early period on good terms with the ^cperimenter. 

4&* Mammtfera-i^ Sc(mdmavia.^^M. Nilsson .published )it 
Lund, in 18S0j a work on the Mammifera of Scaiidinayja, 
in which he describes ^4t species, and which he has ^irich^d 
with observations on the principal anatomical cUfiEerenfi^ pecu* 
lifu* to each species. He has not neglected to mentipga thi9 bones 
which occur in .the peat-bogs of Scania, some of which beloi^ 
to. animals of move southern countries, as the wild boar, the bi- 
8(m, urusrhear, &c. ; while others, such as the elk,' the rein-deer^ 
and beaver, are only found now in the nortbeirn ^parts^f Sweden. 

43. Swedish Omitltcic^y.^^'WL. Nilsson, who had already 
written some papers on the Surds of Sweden, in .the Memoirs 
of the Stockholm Acadany, for the years ISIS and 1817, ipar* 
ticulariy in what concans the synonymy, haspubhshed atrCo^ 
penhagen, in 18S0 and 1821, the two parts of has OmiOuiopa 
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Sueciea, in which he Aeftribes 960 species of birds known to 
be inhabitants of Sweden. This work is distingiudied from most' 
others whidi have preceded it, by dettfis on the nuumer iii Iw 
ving lurdfl, the structure c£ their nest, the number and aqpect 
of their, ^gs, their migrations, &c. 

44. Sharks and jRoy^.— M. Retzius has printed at Lund a 
theas on the Anatomy of the genera Squalus and Rata. 

45. Fossil Tortoises^-^WKile digging the Gotha Canal, in Os- 
trogothia, some tortcnse shells were found at a depth of 15 feet 

BllTOMOLOGY. 

46. Progress of Entomology in Sweden. — This branch of 
aoology is much cultivated in Sweden, but only in as far as le- 
gards description and systematic arrangement ; few j have fol- 
lowed the footsteps of the celebrated De Greer, in studying the 
metamorphoses and manners of insects. 

47. Insects of Lapland. — Messieurs Quesnel and . Tbunbeig 
have determined, either in the Memoirs of the Stockhdim Aca^ 
demy, or in the academic dissertations, the insects broi^t fiom 
Lapland. 

48. Synonymy of Insects,— We are indebted to M. Scho&n- 
herr for an important work written in German, but published in 
Sweden,[on the Synonjnoiy of Insects, forming 8 volumes 8vo. 

49. Insects in Amber.^-M. Schweijgger having very atten- 
tively examined the insects contained in' the bits of yellow 
amber of the coasts of Prussia, and which at first &aght 
might be thought to be the same as the present insects of 
that country, has found that they in £act often belong to the 
same genera, but not to the same species as those living at 
the present day. Among the small number of insects de- 
scribed and figured in the work of this author, we observe^ 
in particular, an unknown species of scorpion, and a spider 
which differs from all the species living at present, in not 
having the head of a single piece with the thorax. M. Ger- 
mar. Professor at Halle, has given the result of a similar inves- 
tigation in an Entomological Journal, where he tries to deter- 
mine some species of those amber insects, the analogues of which 
are not found alive at the present day. 
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HELMINTHOLOGY. * 

50. Earth-worms muUiphf hy Eggs, — M. Julius Leo, of 
Berlin, has confirmed, by new observations, what Swammer- 
dam has already said on the subject of earth-worms, namely, 
that they multiply by eggs, which are found in spring, and 
which allow not only the inclosed young animal to b^ seen, 
but also the circulation of its blood. These observations have 
been confirmed, {IsiSy 1820, vol. iv. p. 386.) by M. Rudolphi, 
according to whom, what some modem naturalists have found 
in the body of earth-worms, and which they have taken for the 
living young of these worms, is nothing else than an intestinal 
worm improperly named Ascaris lumbricij which he refers to 
the genus Vibrio, and which he has found not only in the 
worms themselves, but also in their eggs. 

IV. GENERAL SCIENCE. 

51. Probable origin of certain Salt-springs. ^^TAr Amos 
Eaton has observed, that the water-limestone which forms the 
roof over the floor of the salt-springs, when exposed in a damp 
cellar, for two t>r three weeks, shoots out crystals of common 
salt, su£Sdent to cover its whole surface. Hence, he concludes, 
that the salt springs may have had their origin from water 
percolating through this stratum of limestone, and that there 
may be many other kinds of rocks, besides the water-limestone, 
which contain the elements of common salt. — Professor Silliman^s 
JowrwaZ, vol. vi. p. 242. 

This theory of salt-springs is a very probable one, were it not 
equally probable that the water-limestone may have derived its 
salt &om the same cause as the springs, or even from the springs 
themselves . 

62. Method of Cutting Steel by Soft Iran,— Mr Barnes 
of Cornwall in America, having occasion to repair a cross- 
cut saw, recollected "of having heard that the Shakers some- 
times made use of what he called a buzz to cut iron. He there- 
fore made a circular plate of sqf^ sheet^iron, fixed an axis to it^ 
and put it in his lathe, which gave it a very rapid rotatory mo- 
tion. He then applied to it when in motion a common file to 
make it perfectly round and smooth, but the file, was cut in two 



Digitized by 



Google 



410 SeknAflc ImMgenee. 

hjf Uy while it received itoelf no impieirioiL He then apfdied a 
peoe of smoky quartz, which produced the deaied eflbct He 
then brought under it the saw plate, which in a few minutes wot 
neatfy and con^pHetdjf cut through hmgiiudinaOf/. When he 
slopped the buaz, he found it had not been worn by the upen^ 
HaOf and that he could immediately apply his finger to it widi. 
out perodving much senable heat. During die operatbn theie 
appeared a band of intense fire around the buzz, whidi continu- 
ally emitted sparks with great violence. He aflberwards marked 
the saw for the teeth, and in a short time cut them out by the 
same means. — See Professor Silliman'^s Joumaiy vol. vi. p. 3S6, 
and our last Number, p. 179L 

53. Mr BarUfia IrU-Meial Omamenis.^-Kwnng^ in a &r. 
mer volume, viz. vol. viiL p. 188., given a full account of Mt 
Barton^s method of making the iris-metal ornaments, our readers 
will be interested in karning that these are now actually ma- 
nufiictuied for sale. We have now before us two sets of gik 
buttons, covered with minute lines, forming a pattern, and im- 
pressed upon them by a steel die; and we ventiu^ to say, that 
no article of ancient or modem manufacture, can be compared 
with them in point of beauty. We look forward with great 
expectations to the application of the same principle to orna- 
ments of female dress ; and we are not without hopes of seeing 
our apartments decorated by the brilliant hues of striated co- 
lours. 

64. Destructive VckanU Eruption in Java.^ About the be- 
{y^ing of November 1822, the mountmn in Preanger R^en- 

' dies, to the south of Sumedang, exploded in a most awful manner, 
discharging volumes of smoke and flame, and masses of rock^ 
' some of which were thrown to a considerable distance, and ex- 
ceeding twenty feet in diameter. The surrounding country, to 
the distance of twenty miles, has been completed destroyed, and 
six thousand inhabitants have lost their lives. Great inunda- 
tions have been produced by the rivers, which were blocked up 
l)y the masses of rock thrown from the volcano. The explo- 
sion was distinctly heard at Samarang, a distance of more than 
150 miles.— ^m^ic Register, No. xcii. p. 139. 

65, Artificial MtJiogany. — The following method of giving 
any species of wood of a close grain, the appearance of mahogany 
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in lextore, density and polish, is said to be praetked in France 
widi such success, that the best judg^es are incapable of disdn- 
gubhing between the imitation and die mahogany. The sur- 
face is first planed smooth, and the wood is then rubbed with a 
SK^ution of nitrous acid. One ouilce and a^half of dragon^ 
blood, dissolved 'in a pint of spirits of wine, and one-tUrd of an 
dunce of carbonate of soda, are then to be mixed together and 
filtered, and the liquid in this thin state is to be laid on with a 
soft brush. This process is repeated, and in a short bterval A 
terwards the wood possesses the external appearance we have de- 
scribed. When the potisb dimimshes in brilliancy, it may be re- 
stored by the use cf a little coldrdrawn Untseed oil.— <-£o0eiafi 
Journal ofAria^ vol. iv. p. 107. 

56. EtAmgon Glacs hf Fhtork Acid. — ^Professor SiDiman, in 
a paper on this suligect, strongly recommends the diluted fluoric 
Mid of Gay Lassac, in preference to the vapour, as bong en- 
tiidy superior in energy, neatness and ease of management* 
The strong acid is vkdent and dangerous in the extreme, and 
should never be allowed to. touch the skin, either in the fluid or 
vaporovis state ; but the diluted acid may be managed with ease 
and safety. Still, however, even this sometimes produces sores 
that last for Ax weeks. The following is the method of obtain- 
ing the acid. Two ounces of pure fluor-spar were introduced into 
the alembic, and four ounces of sulphuric-acid were added. The 
apparatus was placed under a flue. The receiver (which was of 
silver) was kept cold by ice, and when a few live coals was 
placed beneath the alembic, the add was disengaged, and was 
condensed in the receiver without the aid of water. About an 
ounce of acid was thus obtained. When the acid was wanted 
finr the purposes of etching on glass, the same method was used, 
only an mince of water was placed in the silver receiver. This 
acid was still too powerful, as it corroded the varnish used to 
protect the glass, but it acted in the happiest manner when di- 
Idted with three or four parts of water. The best varnish for 
this purpose is made by meking together common turpentine 
and bees* wiCK.— tim^. Journ. qf Seience^ vol. vi. No. ii. p. 854. 

67. Important Impraoement in Tcmning. — Mr GybbonSpils- 
bury of Walsale, Staflbrdshire, we understand, has succeeded in 
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reducing the hitherto tedious pnocess of tanning to a very diort 
period. Skins are prepared by his process in nine days, requi- 
ring by the old six weeks or two months. Moderately thick 
hides {th inch thick in six weeks: These take commonly from 
nine to twelve months. The leather is in every respect equal 
in strength and toughness, and will be superior to any hitherto 
produced. There is no difference in the substances employed, 
but only in the method of applying them. The pinidple is 
pressure. This important invention has been secured by patents 
for the three kmgdoms. 

58. The Christian Philosopher ^ or the Connection of Science 
wUh Religion, — ^A work under this title is on the eve of being 
published) by Mr Thomas Dick, A. M. of Perth, who is al- 
ready known to the readers of this Journal, by his ctirioi:^ ob- 
servations on the planet Venus when near the Sun. This work 
comprises illustrations of the omnipotence and grandeur of the 
Deity, and of his wise and benevolent arrangements in the sys- 
tem of Nature, — ^popular sketches of Natural History, Geogra- 
phy, Geology, Astronomy, Natural Philosophy,. Chemistry, Ana- 
tomy^ and Physiology, embracing an outline of the leading facts 
connected with these sciences, and illustrating their connection 
with the objects of religion, and the progress of the human mind. 
Sketches of some of the inventions of human genius, and of the 
rdigious and philanthropic purposes to which they may be ap- 
plied, — ^illustrations of several scriptural facts from the system of 
nature,— and of the beneficial effects which would result from 
a combination of science with religicm. The general object of 
this volume is to lead young and enquiring minds to enlarged 
conceptions of the attrilnites, and the incessant agency of the 
Deity, through the medium of the discoveries which have been 
made in the system of nature,~-to excite them to farther in- 
quiries into the different departments o^ natural science, — to il- 
lustrate the harmony of Science and Revelation,<--and to remove 
those groundless prejudices which a considerable portion of the 
Christian world still entertain against scientific pursuits. 

69. Ifew Voyage of M.Kotzebue.^^"^, Kotzebue is about to set 
out on a new voyage of discovery round the world, at the ex- 
pence of the Russian Government, principally with the view of 
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fixing the.positions of the. places discovered in his last voyage. 
His vessel is about five times larger than the'Rurick.-'-JiHirw. 
des Voyages, Juillet 18^, p. 1^5. 



Abt. XXXVII.— Zii^ of Patents granted in SccOand Jivm 
3d June to ISth August 1883. 

18. jLo Robert Mushet, of the Royal Mint, Towerhill, in 
the county of Middlesex, gentleman, for an invention of " a 
mean or means, process or processes, for improving the quality 
of copper, and of alloyed copper, applicable to the sheathing of 
ships and other purposes.'" Sealed at Edinburgh ^Ist June 18^. 

14. To John Greek, of Mansfield, county of Nottingham, 
white-smith, for an improvement " in certain machines used for 
roving, spinning, and twisting cotton-flax, silk, wool, or other 
fibrous substances.^ Sealed at Edinburgh S4th June 18S3. 

15. To John Bourdieu, Esq. of Lime Street, London, for 
an invention conununicated to him by a stranger residing abroad, 
*^ of a mucilage or thickening matter, to be used in printing or 
colouring linen, woollen, and cotton cloths and silks, in cases in 
yrhich gums, mucilages, and other thickening matters are now 
employed.'" Sealed at Edinburgh 24th June ^S^. 

16. To Joseph Leigh Bkadburgh, of Manchester, county 
of Liemcaster, calico-printer, for an invention of ^^ improvements 
in the art of printing, painting, or staining silk, cottons, woollen 
and other cloths, and paper, parchment, vellum, leather, and 
other substances, by means of blocks or surface-printing.*^ Sealed 
at Edinburgh 31st July 18^8. 

. 17. To William Pai.mer, of Lpthbury, -London, paper- 
hanger, for an invention of certain improvements ** in the ma- 
chinery applicable to printing on calico or other woven fabrics, 
composed wholly or in part of cotton, linen, wool, or silk,** 
Sealed at Edinburgh 4th August 1823. 

18. To Louis John Pouchee, of Queen Street, Holbom, 
county of Middlesex, typle-founder, for, an invention commu- 
lucated by a stranger residing abroad, of '^ a certain machine- 
ry or aj^fMuratus, tip be used or employed in the casting and 
making'of metal types."" Sealed at Edmburgh l^th August 1828. 
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IflL To Jahxs Smith of Dioitincli^ count j of Weroeslv, 
c mi - C B gin eer , Sat an inventioBt of an ^appuatue for the apply- 
ing of steam for the cooling and coBoentration of sokttiong in 
general, crystallizing the muriate of soda from brines ccmtain. 
ing that salt, melting and refining of tallow and dls, bcnling of 
angar, distilling, and other smilar purposes.^ Sealed at Edin- 
burgh 18th August 18S8. 

80. To William Wigtov, of Derby, county of Derby, ei^ 
pneer, for certain *^ improvements on Steam«engines.^ Sealed 
at Edinburgh 18th August 18S8. 
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Acdk aad^ crystallisation of it by pressuie, 401. 

Achmaie, a new mineral^ description oC 5^. 

Add earth in Persia, 405. 

JeroiUet, miDerakgicaL deseriptipn of some which ftU neir Wiborg^ 

S3S. 
Adrian, Tour to the coast of the, 82. 
AnAer, insects in» 408. 

America, North, on the sUve population of, 68. 
Amici, Professor, his observations on douUe 8tars> 334. 
Ammoma condensed into a liquid, 884. 
Afdkradie, on the fusion of, 175. 
Antimony, on the development of magnetism in. bars of^ by unequal 

heating or cooling, 167. 
Aypeminee,^ on the geognostical structure of« 158. 
Ana^ Sodety of Great Britain and Ireland instituted, S05. 
AHronomy, practical, Dr Pearson's introduction to, announoecl* 89S. 
AiUu of me Russian empire, 206. 
Atmoijphenc air convert^ into a fluid by pressure, 401. 

pressure, on its influence upon the bulbs of thenmiineCaffS^ 

898. 

B 
Sabbage, Mr, his calculating engine, \97$ 897* 
Barometer, on the periodical rise and fall of, within the Tropics, S99» 

•^extraordinary depression of in February 1828, 400. 
Barkm, Mr, his iris-mem ornaments, 410. 
Becquerd, M. on the nroduction of electricity by pressuie^ 89& 
BerihoUei^ M. biographioal memoir o^ 1. 
Bitumen in minerals, 408. 

BlammUe, M. on the shell of cephalated mrilnsem 859. 
Borgesen, Rev. U. F., his description of Vettie'sGiel in Notmj, tgff. 
Boradc add discovered in toonnaliai^ 409— on Ae varyiiig quenti^ 

of it in tourmaline, 402. 
Botii, Dr, on the compamtire geology of the south of Fmee and 

south of Gennany, 128. 
Bomdkh, Mr, on the measurement of the progress of an eclipse of the 

moon by a sextant, 57.--on die gec^gnosy of Mfldeira and Porta 

Santo, 815. 
Brazil, ge^oosy of, 208. 
Brewster, Dr, on the existence of two new fluids in minerals, 94, 400** 

—Km the existence of moveable crystals in a fluid cavity in quarts, 

268^-— <m the phosphorescence and structure of the CSiara'vuU 

gnis, 194^-4iis reply to Mr Brooke's observations on the optical 

mtem of mineralf^, 86I.— •on the identity of Panntfaine and 

Wemcnfe, $88$ 
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Brooke, Mr, reply to his observations on the optical system of mine^ 

ralogy, 301. 
Buckland, Professor, on the caves of Rirby Moorside, and the other 

caves in England, 221. 

C 

Casnard de la Tour on the effect of heat and pressure on fluids, 199. 

Circulating engine, Mr Babbage's, 197> 397* 

Carbonaceous bodies, on the fusion of, 402. 

Carbonic acid gas condensed into a liquid^ 382. 

Carlsbad springs, 204. 

Catalogue of variable stars^ 220. 

Caves at Kirby Moorside, 221. — ^in different parts of England, 225. 

Celestial phenomena from July 1. to October 1. 1823, 184 — ^&om Oc- 
tober 1. 1823 to January 1. 1824, 387- 

Celt, account of a very remarkable one of flinty belonging to James 
Naime, Esq. 152. 

Chalk not found in Crete, 406. 

Changeable stars, observations on, 21 9. 

Chara vulgaris and hispida, on the phosphcxrescence of, 194. 

Ouss-'board, on the kmght's moves over it, 23& 

Chords, sonorous, on their excellence, 395. 

Chlorine condensed into a liquid, 384. 

Chronometrical compass. Captain Scoresby's described, 54. 

Circular stems, observations on, S5S, 

CoU, severity of it in Holland, 196. 

Comet of Encke rediscovered, 193, 391. 

Compass, on an improved one, 397* 

Composite system in crystallography described, 370. 

Conaensation of gases into liquids, 199, 381. 

Corolla of plants, on the phenomena of, 237* 

Cyanogen condensed into a liquid, 383. 

D 

Ddambre, M. Le Chevalier, biographical notice of, 209.<~*li8t of his 
difierent writings, 215* 

JXck, Mr Thomas, his work entitled The Christian Philosopher an- 
nounced, 412. 

Diamond, on its formation, l65.*-<m the fiisimi of, 179.-*on the ma* 
trix of the Brazilian kind, 202. 

Don, Mr David, on five new genera of plants, 359. 

Dorpat, observatory of, 391. 

Double stars, observations on, by MM. Struve and Amici, 334. 

E 

Earth-fporms multiply by eggs, 409, 

Eclipse of the moon, on the measurement of the progress of <me with 

a sextant, 57- 
■ ■ ■ of the moon of the 23d July observed, 387-— -eclipse of the 

sun on the 7th February observed, 392. 
tHectficiltf, animal, 196. 

' ■ on the production of, by. pressure, 396.--Ton the devdopment 
of, by two pieces of.the c^yy-^ v.,c;.^^, i,f - -eUcited from the .cat, 407 
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Electrical Phenomena observed at sea, S5. 

Electro-magnetic experiments made in the XJniversity of Utredit, lS7« 

Elmo, St, on the fire of, SS. 

Emlnyo, on the organs of the, in vascular plants, 270. 

Euck^s comet, rediscovery of, 193, 391> — new tlemenU of, S91. 

Entomology, progress of, in Sweden, 4f07» 

Etching on glass by fiuoric acid, 411. 

Euchlorine-gas condensed into a liquid, 38 1« 

Elders letters to a German Princes, 205. 

F 

Faraday, Mr, on the condensation of gases into liquids, 198, SBU — o|i 

hydrate of chlorine, 198. 
Fleming, Dr, his gleanings of natural history on the coast of Scotland* 

248* 
Fluid*, on two new ones m the cavities of minerals, 94g, 400.-*«n the 

effect <^faeat and pressure on certain ones, 199. 
Foramen centrale discovered in reptiles, by Dr Knox, 358. 
Frattenhofef, M., on the refraction and dispersive power of different 

kinds of glass, 288. — on the lines which cross the spectrum', 296. 

G 

Gages condensed into liquids> I98.— on the condensation of them ia^ 

liquids, 381. 
Gay Lussac, M., his reflections on volcanoes, 278. 
Geognosy of Brazil, 200.— of Madeira and Porto Santo, 815. 
Gedogy, comparative, of the south of France and Germany> 128. 
Glass, on the refractive and di^ersive ))owers of different kind* a( 

288. 
GmeUn, Dr, on a black mineral from Candy in Ceylon> 364. 

H 

Hail shower, account of a remarkable one, 194*. 

Hamilton^ Dr Francis, on a map by a native of Dawad, 228« 

Harvey, Mr G., on the slave population of North America, 63.*— on 

the formation of mists and the deposition of dew, 255. 
Haussnian, Professor, on the structure of the Appennines, 153. 
Haiiy, Abbe, his experiments on double refraction, 148. — his collee-* 

tion of minerals, 404. 
Herbert, Lieut., on the heights of the peaks of the Himalaya, 312. 
Hermelin, Baron, biographical notice oi) 325. 
Hindostan^ population of the cities of, 206. 

Himalaya Mountains^ on the height of the snowy peaks of the, 312* 
Hodgson, Captain, his journey to the source of the Jumna, 7.— on tlie 

heights of the Hhnalaya, 312. 
Hoppe, Dr, his tour to the Adriatic, &c., 82, 34 1 ♦ 
Horse, on the defective vision of the, 393. 
Hot-springs at Jumnotri, 18. 
Hudson's Bay, geognostical structure of the country from it' to the 

Polar Sea, 372. 
Hulls, Jonathan, description of his 8team*boat> invented in 1736, «74, 
Human fossil remains, 202. 
Humboldt, M.> on petrifactions, 20. 
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HydnUe of chlorine^ crystali of, 198. 

IJ 
Ifims, Mr George, on the celestial phenomena from July 1. 1823 to 
Januanr 1. 1824, 387.— on the eclipse of the moon in July 1823, id. 
IfuecU 01 Lapland, 408. — 83nion3rmy of, id. — in amber, id. 
Jron-mre, tenacity of, not altered by heat, 197- 
Iron, malleable, immediately from the furnace, 404. 
Innerleithen waters^ analysis of, 200. 
Jameson, Professor, on the formation of opal, woodstpne and diamondj 

Jumna, journey to the source of the, 7. 

K 

^iighfs moves over the chess-board, 236. 

Knox, Dr, on the foramen centrale in reptiles, 358. — on the anatomy 

of the ornithorynchus paradoxus. 377.^— on the defective vision o£ 

the horpe, 393. 

L 

Leaf, on the fall of the, 237. 

Lenz, Ph>fessor, his mineralogical works, 406. 

Lililetvori, Lieut on an improved ship's compass, 397. 

lUvonia, mensuration of a degree in, 392. 

Lunar^Tables, on the errors of the, from 1783 to 1821, 193. 

M 

Machinery, calculating, Mr Babbage's, I97, 397. 

Madeira, on the geognosy of, 315. 

Magnets, artificial method of making them by percussion, 45. 

Magnetic-needle, tables of its variations, 243. 

Magnetimeter, Captain Scoresby's described, 42. 

Mah^any, artificial, 409- 

Mamndfera Scandinavian, 407. 

Map by a native of Dawae, described, 228. 

Meteoric-stone of Epinal, 196.-T-of Wiborg, analysed, SS3. 

Miller, Mr, on the temperature of mines, 242. 

Mines, on the temperature of, 242. 

Min^als, on new fluids found in their cavities, 94, 400, 

Mists, on the formation of, 255. 

MoU, Professor, on electro-magnetic experiments made in the Univer^ 
sity oi Utrecht, I67 — on the maximum density of water, lQQ-.on 
the great cold in Holland, 196. ^ ^-^ 

MoUusca, cephalated, on the shells of, 35g. 

Moveable Crystals in a cavity of quartz, 269, 

Muriatic Acid condensed into a liquid, 384. 

Murray, Mr John, on the fall of the leaf; and the corolla of nlants 
237. 1*""^* 

N 
Natural History, gleanings of, on the coast of Scotland, 248. t 
J^itrous Oxide condensed into a liquid, 383; 

NiardenskjoUl, x\I. on Sordawalite, a new mineral, 162.— on the compo^ 
sitioq of some aerolitcis which fel} near Wiborg, '43$, --^^- 
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Observatory of Dorpat, Spi- 

Opaly speculations regarding its formation, 165.— Homstoi^e, on its for- 
mation, 164. 
Optical system of mineralogy defended, 36 1. 
Omkhorynchus Paradoxus^ on the anatomy of the, 377- 
Ornithology, Swedish, 407. 
Oscillation of ^onorpiis chords, 395. 

P 

Palladium, experiments on, 404. 

Paramatta, position of, 391* 

Parantkine identical with Wemerite, 393. 

Patents, list of, granted in Scotland, 208, 413. 

Pearson, The Rev. Dr, his Introduction to Practical Astronomy, 392. 

Pendulum. Doubter of electricity, a new one described, 322, 

Percussion, on the magnetism produced by it, 45, 

Perkins, Mr, his new steam-engine described, 177. — ^his method of ap- 
plying the new principle to old steam-engines, 177, 328. — on the 
crystallisation of acetic acid by pressure, 401.— on the efipcts of 
pressure on atmospheric air, 401. 

Persulphate of iron and ammonia, 401. 

Phillips, Mr R., his analysis of Uranite, 199. 

Phosphorescence of the chara vulgaris and hispida, I94. 

Petrifagtions, observations on, 20, 

Plants, on ^\e new genera of, 259. 

Plumbago, on the fusion of, 179- 

Polarisation of sound, 394. 

Population of the cities of Hindostan, 206.— of the United States, 207. 
of Rome in 1821 an4 1822, 207- 

Porto Santo, on the geognosy of, 315. 

Preparations, method of preserving, 205. 

Pristanomskjfs work on Tuscany, 200. 

Proceedings of the Royal Society of Edinburgh, 185. — of the Werne- 
rian Natural History Society, 187, 389.— of the Society of Arts 
for Scotland, I89. 

R 
Rain, quantity of, in America, 397. 

Refraction, double, account of discoveries respecting it, 148. 
Refractive and dispersive power of different kinds of glass, 288. 
Reptiles, foramen centrale in the eyes of, discovered by Dr Knox, 358 
Richardson, Dr, on the geognostical structure of the country froiK 

Hudson's Bay to the Polar Sea, 372. 
RipeVs work on the structure of the Alps, 200. 
Rome, population of, for 1821 and 1822, 207- 
fionakTs pendulum doubler of electricity, 322. — ^his improvement oi^. 

the electrical machine, 395, 
Royal Society of Edinburgh, proceedings of, 185. 
Rusconi, Dr, on the aquatic salamander, 113. 

S 
Salamander, aquatic, Dr Kiisconi's observations on the, 112.r^^^^T^ 
SaU-Springs, probable origin of, 4O9. ^ ^'^ '"^ ^^ ^OOgLL 
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Science, cotiilection of, with religion, 412. 

Scoresby, Capt, his Magnetimeter find Chronometrical Compass de« 

scribed, 41. 
Seebeck, Professor, on thermo-electricity, l67. 
Sharks and rays, 408. 
Silliman, Prof., on the fusion of plumbago, anthracite, and the diamcnd, 

179, 402. 
Slave Population^ on the increase of, in North America, 6$. 
Snow, fall of remarkal>le balls of, at Brunswick, 397. 
Socieiy of Arts for Scotland, proceedings of, I89. 
Sound, on the polarisation of, 394. 
Sordanfalite, description and analysis of, l6l*^ 
Sieam-Boai, description of the one invented by Jonathan Hulls, 274<. 
Sieam- Engine, description of Mr iPerkins' new one, 172. — applicati<»i 

of his principle to engines of the old construction, 111, :(28; 
Sieel, method of cutting it by soft iron, ¥>9* 
Stems, circular, obsesvations on, S5S. 
Strom, M., on a new mineral called Achmite, 5$* 
Siruve, M., his observations on double' stars, 534* 
Suhhate of iron and alumina found native, 403. 
Sufphurelled hydrogen condensed into a liouid, 382t 
Sulphurous acid gas condensed into a liquid, 381^ 
Swedish journal, 204. 

T 

Table of the heights of the snowy peaks of the Himalaya, 31 4« 

Tanning, important improvement in, 411. 

TlierniO' electrical ex^erimenU, I67. 

Thermometers, on the effect of atmospheric pressure on the bulbs af, 

398. 
Thunder-Storms, on the re-appearance of, 897^ 
Titanium, metallic, found in cubes, 403. 
Tortoises, fossil, 408. 
Typlion of the Chinese Seas, 205. 

' ' . ^ 

Uranite, analysis of, 199- 

United States, population of, for 1820, 207* 

V W 

Variation of the magnetic needle. Tables of the, 245* 

Vettie's Giel, a scene in Norway, described, 299. 

Vision of the horse defective, 393- 

Volcanic eruption, destructive one in Java, 410- 

Volcano of barren islands, 205. 

Volcanoes, Guy Lussac's reflections on, 278. 

Voyage, M. Kotzebue's new one> 412. 

Water, on the maximum density of, I99. 

Wernerian Society, proceedings of the, 187, 389«-^memoirs oftfae, 20Sf# 

Wernerite identical with Paranthine, 393. 

Wheatstone, Mr, on the polarisation of sound, 394. 

Whirlwind at Scarborough described, 398* 

Y ff^"^^ Of THE 

Yule, Dr, on the organs of the embryo, 270. R T^N I V Eg gnx 
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